tpm‏ .תי 


MAY/JUNE, 1984 SECOND CLASS POSTAGE PAID 
ISSN: 0164-4114 PROTECTIVE COVER AT OES MORESO 
Е. : 
Woodsmith 
2200 Grand Ave, Des Moines, ІА 50312 p 
Se. 


v ——————Á———— ena —— Bar pere. 


Woodsmith. 


BACK ISSUE OFFER 


Complete Set: 
А total of 32 Woodsmith Back Issues: 
Special Packages: 
Any 24 issues: $ 
Any 18 issues: 3 
Single Issues: 

Issues 1 through 18 
Issues 19 through 8; 


53.00 


9.95 Any 12 issues: $19.95 
95 O Any 6 issues: $10.95 


2.00 each 


Circle the Back 
Issues you want: 
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Woodsmith Three-Ring Binder: $7.97 
Woodsmith Router Table Plans: : 


*Free with any order over $10, but please check box if you want them. 


Payment: 

Total amount enclosed for Back Issues... .$. 
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Total $. 
Note: Please allow 4 to 6 weeks for delivery of your Back Issues. 
Use the enclosed 
postage paid 
envelope or send to: 


Woodsmith Back Issues 
2200 Grand Avenue 
Des Moines, Iowa 50312 


Name (Please print) 
Address 
City State Zip 033 


HOW TO ORDER 


А complete list 01 the Woodsmith Back Issues appears on the last 
two pages of this protective cover. Look them over and then use 
the form above to order the special package you want. 


Complete Set Of 32 Back Issues: $53.00 

А complete set of Back Issues includes all 32 issues published 
to date. By getting the complete set you'll have an entire 
library of woodworking plans, techniques, and information 
right at your finger-tips. The regular price of these issues is 
$67.00. But by ordering the complete set you save $14. 


Special Money-Saving Packages: 

If you prefer, you can order only those Back Issues that 
contain the woodworking plans and information you want. 
Any 24 issues (your choice), only $39.95 

Any 18 issues (your choice), only $29.95 

Any 12 issues (your choice), only $19.95 

Any 6 issues (your choice), only $10.95 


Single Issues. 

You can add to the above packages, or order just one or two 
single issues at the regular prices: 

Issues #1 through #18 are $2.00 each 

Issues #19 through #32 are $2.50 each. 


O Woodsmith Binder. 
The perfect way to store all your Back Issues is with the 
Woodsmith three-ring Binder, This extra-large binder 
usually costs over $10. But with this special offer the price is 
only $7.95 


Woodsmith Router Table Plans. 

The complete plans for building your own router table. This is 
the same router table we use in the Woodsmith shop to build 
many of the projects shown in each issue. 


3-RING 
BINDER 


The perfect way to store 
your back issues is in this 
Woodsmith Binder. It will 
easily accommodate up to 18 
issues, and has extra pockets 
inside to hold shop notes. 


Heat-welded edges 
Lever-action snap rings 
Soft-padded covers 
Gold embossed logo 


 PLANS* 


ROUTER 
TABLE 


*Free with any 
purchase over $10 


Get the most out of your 


of the plans shown in each 


router by mounting it to the 
Woodsmith router table. It 
was designed and built in the 
Woodsmith shop — with 
woodworkers in mind. Many 


issue use the unique features 
of this router table, and 

we wouldn't be without it. 
The complete plans are 

only $1.00*. 
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BACK ISSUES 


A list of the contents of all back issues appears 
on the wrapper of this issue. If the wrapper is 
missing, you can send for a booklet describing 
the contents and prices of all back issues. 


SAMPLE COPIES 


If you have a friend who would like to see a copy 
of Woodsmith, just send the name and address, 
and we'll send a sample (at no cost). 


ABOUT THIS ISSUE. Whenever we sit down 
to plan an issue of Woodsmith, we have 
high hopes of showing a lot of projects and 
all the techniques it takes to build them. 

It stands to reason that the more proj- 
ects we show in an issue the more likely 
one will catch someone's fancy. And we're 
well on the way to pleasing everybody. 

But it never works out that way. And 
the truth is, that kind of approach is very 
limiting. The more things we show, the 
less space we have to show them in. So we 
wind up with a "more is less" issue. I'd 
much rather take the space required to 
show as many of the details as we can for 
building a project. 

АП of this is my way of saying: In this 
issue we have one big project and we've 
taken half the issue to show how to build it. 
The project is a modular wall unit that has 
several interehangeable components. 

These modular storage systems are a 
relatively new kind of furniture. It's fur- 
niture that works for you instead of re- 
stricting you. Most storage furniture (like 
a bookcase, dresser, or hutch) permits a 
certain amount of space, and it’s up to you 
to make what you have to store fit the 
space, 

But the modular nature of these new 
systems means the furniture can be 
changed to meet your needs. The flexibil- 
ity of each wall unit is the result of having 
several components that can be inter- 
changed — that is, moved around to 
change the overall function of each unit. 

At the same time, each component is 
itself very flexible. The shelves, for exam- 
ple, can be changed to serve as display 
racks. The base cabinets are designed to 
have either doors or drawers. And the 
fall-front cabinet can be used for storage or 
as a desk. 

With all this flexibility you'd expect it to 
be a difficult project to build. Just the 
opposite is true. Only one joint (a tongue 
and groove) is used to build the frames and 
all of the components. 

That’s what made this project so inter- 
esting to build. What looks complicated is 
actually quite simple. As I was working on 
each component, it seemed small and cer- 
tainly manageable. But when all the com- 
ponents are assembled, it becomes quite a 
large project with many possible ar- 
rangements. That’s why it took us 10 pages 
to show just how simple this project is. 

HARDWARE. Га like to mention some- 
thing about the hardware we used on the 
wallunit. One ofthe biggest problems with 
designing a project is finding the right 
hardware. We spend a lot of time looking 
through catalogs because very often find- 


inga particular piece of hardware will have 
a strong influence on the way a project is 
designed. 

For example, to mount the glass doors 
on the upper “hutch” cabinets of the wall 
unit, we used a special pivot hinge. These 
hinges are attached directly to the glass — 
so you don't have to build a frame around 
the glass just for the hinges. 

That certainly had an effect on the de- 
sign — and gives the overall appearance of 
the cabinet a much cleaner look. 

CUT TO FIT. We've made a point of in- 
cluding a Materials List with almost every 
project to show the final dimensions of 
each piece used to build the project. 

As we were putting together the rather 
extensive Materials List for the wall unit, I 
began to think about the accuracy of all the 
dimensions we were showing. 

“You know,” I thought to myself, “I’m 
checking all of these numbers to make sure 
all the dimensions listed here are as accu- 
rate as possible. Yet I know I didn’t use 
any of these dimensions to build the 
project.” 

Now I don’t mean I just made up a bunch 
of numbers to put in the Materials List and 
used the “right” ones to build the project. I 
mean that every dimension given in the 
Materials List is subject to change. It’s a 
matter of cut to fit. 

If you use a ruler to make a cut, you сап 
only get so close — maybe within %2". But 
if you're off Y?" on several cuts, all of a 
sudden a lot of dimensions start changing. 
That’s when you should forget the Mate- 
rials List and cut to fit. 

This is really one of the fundamentals of 
woodworking. You’ve heard the phrase, 
“Measure twice, cut once.” Well, it’s a nice 
phrase, but to get the best accuracy you 
have to go a step beyond that. 

It’s more a matter of cutting twice and 
checking the fit. That doesn’t have the ring 
of a phrase to remember, but it will yield 
better results. 

Put the ruler away and make multiple 
cuts to “sneak up” on the fit. If you’re 
cutting a tongue and groove joint, for ex- 
ample, the fit of the groove on the tongue is 
more a matter of touch than measurement. 

The difference between a “nice friction 
fit” and a “loose and sloppy fit” is probably 
only a few thousandths of an inch. This is 
very difficult to measure. But it is possible 
to "sneak up” on this kind of cut, and feel 
the fit of the pieces as they go together. 
Then you know you're right on the money. 
And that's woodworking at its best. 

NEXT MAILING. The July/August issue of 
Woodsmith (No. 34) will be mailed during 
the week of July 23rd. 
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& Techniques 


DOWEL CENTERS 


Have you ever tried to drill a hole perfectly 
centered on the end ofa dowel? Just eyeing 
it never produces very good results, so I 
use a simple jig to mark the center point on 
the end of a dowel that only requires a 
piece of scrap wood and a set of Stanley 
Power Bore bits. 

First, I select a drill bit that has the 
same outside diameter as the dowel I'll be 


STANLEY USE 
Hoes | . SCRATCH AWL 
ORE BIT ! ТО MARK CENTER 
erm) || POINT ON DOWEL 


DRILL UNTIL ) 
CENTER POINT. 
BREAKS THROUGH 
BACK SIDE OF BLOCK 
best 
drilling. Then I drill a hole in a block of 
wood so the tip of the bit just barely pokes 

through the back side of the block. 

To use the jig, simply place it over the 
end of the dowel, and poke a scratch awl 
through the hole left by the point of the 
drill bit. This produces an accurate dowel 
center every time. 


Jim Yoghourtjian 
Racine, Wisconsin 


SANDING A HOLLOW GROUND EDGE 


I just couldn’t let the opportunity go by 
without adding my 2¢ worth to the subject 
of sharpening tools on a sander as de- 
scribed in Woodsmith No. 31. 

I've used a similar method for a long 
time, with one exception. I use the belt on 
my stationary belt/dise sander to achieve a 
beautiful hollow-ground edge on any tool. 
And since chisels are sharpened at 30^, and 
plane irons at 25°, I built the tool rest with 
а 25° angle on the right half, and a 30° angle 
on the left half. 

It should be noted that the tool rest 
shown here is designed for the Sears 
stationary belt/dise sander. The method 
shown for attaching the rest to the sander 
may vary slightly for other machines. 
However, the basic design of the rest itself 
can be retained, regardless of the brand of 
sander being used. 

The rest should be attached to the end of 
the sander that rotates in the direction 
shown so the belt doesn't lift the tool off the 
rest. Also, with the belt rotating in this 
direction, any heat produced is drawn 
away from the edge of the tool. 


To attach the tool rest to the sander, a ?4" 
dowel is inserted into the hole used for 
attaching the auxiliary table. Then a 2" x 
6" support block is mounted to the other 
end of the dowel to provide vertical sup- 
port for the tool rest. 


The tool rest itself is eut from 12" thick 
stock, 4" to 5" wide and 8" long. To produce 
the double bevel (25° and 80°) on the top 
edge of the tool rest, I used an old trick I 
learned a long time ago. 

First, rip a 25° bevel on the top edge of 
the tool rest. Then make a second cut at 80° 
on the same edge, completely removing 
the first bevel. This second cut must be 
positioned so the waste piece forms a sharp 
wedge, see drawing. 

The key to this system is saving the 
sharp wedge. What I do is trim this 
wedged piece so that it's 4" long, or half the 
width of the tool rest. Then this piece is 
glued on one end of the 30* beveled face of 
the tool rest to produce a surface with a 25° 
angle, see drawing. 

The next step is to determine the correct 
height of the rest. First, position it on top 


arm to the end of the tool rest and the 
frame of the sander for horizontal support. 


George Kemmitz 
Sun City, Arizona 


Editor's Note: We tried Mr. Kemmitz's 
grinding system (using fine grit alu- 
minum oxide belts), and it worked very 
well. The beveled edge was very consistent 
and it remained relatively cool as it was 
ground (sanded). 

The sander also produces a very deep 
hollow ground bevel due to the small 
radius on the end of the sander. This re- 


1 duces the amount of “meat” at the edge 


slightly, but not enough to make a sig- 
nificant difference. 


PLASTIC LAMINATES 


Whenever I’m cutting plastic laminates on 
the table saw, as for the trestle desk in 
Woodsmith No. 31, the plastic laminate is 
constantly sliding underneath the wood 
face on my rip fence. To prevent this, I use 
a plywood jig that’s made with a 172" wide 
piece of plastic laminate. 


TRIM BOTTOM OF TOOL REST 
TO POSITION CHISEL 


У ON SANDER 
= 


ROTATION 


Ж 
SUPPORT BLOCK 


First I attach the narrow strip of plastic 
laminate to the bottom edge of a 3" x 24" 
piece of plywood. Then the plywood jig is 
clamped to the rip fence on the table saw so 
the laminate is resting on top of the table. 
The jig creates a ledge that catches the 
edge of the plastic laminate being cut, and 
prevents it from falling below the fence. 


Jim Jacobs 
Hastings, Minnesota 


of the support block, '&" away from the end 
of the sander. Use a chisel or plane iron 
(sharpened to the correct angle) as a guide 
to set the height of the beveled edge of the 
tool rest. Then gradually trim off the bot- 
tom edge of the tool rest until the beveled 
edge is positioned correctly on the sander. 

When the tool rest is trimmed to the 
correct height, glue it to the support arm 
so that it’s parallel to, and 1⁄4" from the end 
of the sanding belt. Then attach a support 


SEND IN YOUR IDEAS 


If you'd like to share a woodworking tip with other 
readers of Woodsmith, send your idea to: 
Woodsmith, Tips & Techniques, 2200 Grand 
Ave., Des Moines, lowa 50312. 

We pay a minimum of $10 for tips, and $15 or 
more for special techniques (that are accepted 
for publication). Please give a complete ex- 
planation of your idea. If a sketch is needed, 
send it along; we'll draw a new one. 
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Sandpaper 


JUST SCRATCHING THE SURFACE 


I've done it! I've finally found 
a way to clear everyone out of 
the shop so I can have some 
peace and quiet. All I have to 
do is ask, “Does anyone want 
to help sand this project?" 
Suddenly, the shop clears and 
nobody returns for at least a 
week. 

Actually this reaction isn't a 
big surprise. For me (and 
every other woodworker I 
know), sanding a project 
ranks right up there with 
sending in your taxes. (It's 
just one of those things that 
has to be done, and done right 
. . . or you'll end up paying in 
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ENLARGED CROSS-SECTION OF SANDPAPER 


wedge shape of the mineral 
that make garnet an ideal 
mineral for sanding wood. 

One characteristic of garnet 
that makes it attractive to 
woodworkers is that it always 
feels “sharp,” even after it’s 
been used. The reason for this 
is that garnet fractures or 
breaks off as it’s used, cre- 
ating new (although smaller) 
sharp cutting points. 

This is one reason why 
many people believe that as a 
piece of sandpaper is used, it 
becomes a finer and finer grit. 
This is true to some extent 
with garnet. But the problem 


à 


the end.) = 

The problem is that if the proper mate- 
rials and procedures aren't used for sand- 
ing a project, the flawed results will show 
no matter how carefully you apply the 
finish coats. It’s really no different than 
slopping on the first coat of finish, and 
hoping to “cover it up” with the next coat. 
It just won't work. 

But why even sand in the first place? 
One ofthe reasons for sanding is to create a 
consistent texture across the surface ofthe 
workpiece, which in turn produces an even 
appearance when the finish is applied. 

The sanding process creates a consistent 
texture by scratching the surface of the 
workpiece with specific size abrasives. 
However, even when the workpiece has a 
consistent texture, it has to be sanded with 
finer and finer grades of mineral until the 
scratch pattern is so small that it will no 
longer be visible when the finish is applied. 

But how much sanding is really needed? 
After all, the last thing I want to dois sand 
more than I need to. Yet at the same time, I 
don't want to be finishing the project, only 
to find out that the sanding marks show 
through. So where do you draw the line? 

To find the answers to our questions on 
sanding, and sandpaper in particular, we 
talked to Kirk Graves and Tom Eckstein at 
3M, and Ralph Herron at Norton. 

According to both 3M and Norton, one of 
the first problems most people face when 
using sandpaper is deciding which product 
to use. The key to choosing the correct 
product is to match its characteristies with 
the requirements of the job at hand. 

This process starts by choosing the cor- 
rect "sand" — the correct abrasive min- 
eral. This is the one component of sand- 
paper that has the greatest influence on 
overall performance. 


The abrasive minerals used in modern 
sandpaper are classified in two main cat- 
egories: naturally mined minerals and syn- 
thetically manufactured minerals. 


THE NATURAL MINERALS 


Sandpaper first came into common use 
around the turn of the century, and was a 
result of the needs ofthe woodworking and 
the growing automobile industries. (All 
those different colored Black Model T's 
needed to be sanded.) The only abrasive 
minerals that were being used for sand- 
paper during this period were flint and 
garnet, two naturally occurring minerals 
that were readily available. 

FLINT. One of the sandpapers your great 
grandfather used was probably coated 
with flint abrasive. Flint is a white colored, 
light wedge shaped mineral that’s mined 
in South Dakota. However, both the knoop 
hardness and the relative toughness 
values for flint are quite low, see Box. 
These figures mean that flint breaks down 
very easily, and doesn’t hold its cutting 
edge well. 

About the only reason flint is used today 
is because everyone's father, grandfather, 
and great grandfather used it. But because 
of its extremely poor performance, and 
minimal price advantage, everyone I 
talked to recommended using another 
mineral if at all possible. 

GARNET. Garnet is the other naturally 
mined mineral, and is mined in upper New 
York state. Garnet is an orangish-red color, 
and has a light wedge shape similar to flint. 
But that’s where the similarity ends. 

Both the knoop hardness and the rela- 
tive toughness values for garnet are much 
higher than for flint. It’s the combination 
of these values and the sharp-pointed 


is that the cutting points don’t 
break down uniformly, so some of the min- 
eral is still at its original size, and will 
continue to scratch the surface at the 
coarser grit size. 

One of the best applications for garnet is 
sanding end grain. Because of its sharp 
cutting action, garnet tends to cut off 
rather than plow through the tough end 
grain fibers to produce a clean cut. This 
cutting action is similar to using a very 
sharp chisel on end grain, whereas most 
other abrasives cut like a dull chisel. 

Although the fracturing characteristic 
of garnet makes it ideal for hand sanding 
and sanding end grain, it also makes gar- 
net less durable, and undesirable for most 
power applications like belt sanding. One 
notable exception is the new orbital fin- 
ish sanders (see page 7), which produce 
very little heat and only a minimal amount 
of wear and tear. 


THE SYNTHETIC MINERALS 


Synthetic minerals that are superior to the 
natural minerals have been around for a 
long time, but it’s only been in the last 30 
years or so that they’ve been used as abra- 
sive minerals for sandpaper. The most 
common of the “new” synthetic minerals 
are aluminum oxide and silicon carbide. 
ALUMINUM OXIDE. Aluminum oxide 
ranges in color, depending on its purity, 
from brown to white. It has a very heavy 
wedge shape — between blocky and 
wedgy — that includes a big hefty base. 
The knoop hardness and relative tough- 
ness figures, combined with its husky 
shape (in comparison to garnet) show that 
aluminum oxide is a very hard and very 
tough mineral. This is why it's considered a 
general purpose mineral that can be used 
to sand metal, plastics, and other mate- 
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rials, including wood. 

Probably the biggest difference be- 
tween garnet and aluminum oxide, other 
than their hardness, is the way they dull. 
As garnet dulls, it tends to fracture, cre- 
ating new cutting points. Aluminum oxide 
on the other hand, is much more durable 
and rarely fractures. Instead, its cutting 
points simply become dull ... although 
due to its hardness and toughness, this 
occurs at a fairly slow rate. 

Although aluminum oxide can be used in 
any wood sanding application, it's com- 
monly associated with power sanding. This 
is where aluminum oxide's durability is a 
real advantage, yet its slightly duller (than 
garnet) cutting edges have little negative 
effect. 

SILICON CARBIDE. The other synthetic 
material commonly used is silicon carbide, 
a black colored mineral that's commonly 
found on waterproof sandpaper. Silicon 
carbide has a very sharp wedge shape (to 
the point of forming slivers), a very high 
knoop hardness, and a relative toughness 
value that varies from moderate to very 
tough. 

Although silicon carbide is hard and 
sharp, its pointed wedge shape also makes 
it very fragile. And when used under pres- 
sure, it tends to fracture, producing new 
cutting edges. This “self-sharpening” 
characteristic is an advantage when silicon 
carbide is used to sand paint and finishes, 
where sharpness is more important than 
durability. 

The very sharp characteristics of silicon 
carbide make it an excellent choice for 
sanding the hard woodworking finishes 
that are available today. And since it’s 
usually produced as waterproof sandpaper, 
it’s also the best choice whenever a lubri- 
cant is used during sanding. 

But silicon carbide is a poor choice for 
sanding unfinished wood, where durability 
is a major requirement. A better choice of 
mineral would be either garnet or alumi- 
num oxide. 


GRADING THE MINERAL 


After the mineral is manufactured, or 
mined, it’s crushed into fine particles 
which are classified according to size. The 
grit size is determined in one of several 
ways. For grades below 220, the mineral is 
sorted using a set of sieve screens (called 
sieve graded), each with a different num- 
ber of openings per inch. The grit des- 
ignation, or mesh number (80, 120, 180, 
ete.) actually equals the number of open- 
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ings per lineal inch in the screen that fin- 
ally catches the mineral. 

Even though a grade of mineral may be 
given a grit designation, it usually contains 
a distribution of grits. 120-grit mineral 
would typically have a distribution ranging 
from roughly 100 to 140-grit, with the 
highest concentration at 120-grit. 

But there’s a point where it becomes 
difficult to create screens with a very high 
number of openings per inch. After all, 
220-grit mineral requires using a screen 
with 48,400 openings per square inch. 

This is why most minerals finer than 240 
grit (which are called flour grains) are 
classified by air. Using this system, the 
mineral is sorted by placing it over a 
column of rising air, and measuring how far 
it rises above the air inlet. The higher the 
mineral rises, the finer its grade. 


CLOSEL 


The ultra-fine grits (600-grit and finer) 
are sorted by means of a water flotation 
system. This system floats the mineral in 
water, instead of air, to separate the min- 
eral according to its size. 

PURITY. Although the minerals are care- 
fully sized, if you take a close look at the 
surface of a sheet of sandpaper, you'll see 
that it’s covered with a wide variety of 
colored impurities. 

These trace minerals aren’t completely 
removed because it's оо expensive to re- 
fine the minerals to 1v0% purity. Besides, 
they really don’t have a detrimental effect. 


THE BACKINGS 


Although the abrasive minerals do the 
actual cutting, there are other variables 
that affect the performance of abrasive 
products. In fact, before the mineral can 
even be used, it must be adhered to some 
sort of backing. 

There are two kinds of backings used for 
the coated abrasives most woodworkers 
come in contact with: paper and cloth. 

PAPER. Paper is the most common back- 
ing, and is used on almost all sandpaper 
sheet goods. Paper backings come in sev- 
eral different weights, and are designated 
by letters ranging from A (the lightest) to 
F (the heaviest). In general, as the weight 
of the paper increases, it’s thicker and 
more durable, but also less flexible. 

A-weight paper (the lightest weight) is 
used on very fine sandpaper (usually 
120-grit and finer) where flexibility is often 
needed. C-weight and D-weight papers 
are used on coarse grits (usually 100-grit 
and coarser), and are heavier and stronger 
than A-weight paper. They’re also less 
flexible, which makes them a good choice 
for use with power sanders. 

CLOTH. Cloth is the second most common 
backing found on the retail market. 
Usually cloth backings are used on sanding 
belts, where flexibility, strength, and tear 
resistance are needed. 

Most cloth backings are cotton, but they 


DESCRIPTION OF TERMS 


BASIC SHAPE. This shape, along with 
the knoop hardness and the relative 
toughness, can be used to determine 
the kind of cutting action, and charac- 
teristics of the mineral. 

KNOOP HARDNESS. These figures des- 
ignate the actual hardness of the min- 
eral, and are determined by measuring 
how far a diamond probe will penetrate 
into the mineral. 

RELATIVE TOUGHNESS. Relative 
toughness is determined by measuring 
how much energy is required to frac- 
ture the mineral, and is useful when 
comparing the toughness of one mineral 
₪ another. 


MINERAL ALUMINUM SILICON 
NAME CLINT CARNET OXIDE CARBIDE 
4 
BASIC A 
SHAPE CAS 
Light Wedge Light Wedge Heavy Wedge Sharp Wedge 
Orangish Brown-To 
COLOR Whiteish Red White Black 
SOURCE South New York Manmade Manmade 
ЕД! 
КМООР 
HARDNESS | 820 1360 2100 2480 
RELATIVE 
TOUGHNESS 39 .65 .8 to 1.2 7 to 1.1 
SANDING Wood, Metal Finishes, 
USES m Mone Weod Paint, Misc. Paint 
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can also be rayon, polyester, or a combina- 
tion. Cloth backings are often woven with 
special patterns to deliver the strength 
in the direction needed. Sanding belts 
for example, are woven to resist stretching 
in length. 

Cloth is also classified by weight, with 
J-weight (called Jeans) being the lightest 
and most flexible weight. X-weight (or 
Drills) is a heavier and stronger weight of 
cloth, and is the most commonly used back- 
ing for sanding belts. 


THE ADHESIVE COATS 


Getting all of the individual grains of min- 
eral securely attached to the backing is no 
easy chore. In fact it actually takes two 
separate layers of adhesives to do the job. 

The first layer of adhesive, called the 
make coat, is applied directly to the back- 
ing. (The backing itself is often treated to 
ensure even penetration of the adhesive, 
to reduce its water sensitivity, and to pre- 
vent curling). The make coat creates a bed 
to hold the mineral as it’s deposited. 

ELECTROSTATIC COATING, The most 
common method of applying mineral is 
electrostatic coating. An electrostatic 
charge is created around the backing that 
causes the oppositely charged mineral to 
actually jump up and embed itself in the 
make coat on the backing. This process 
also arranges the minerals so their points 
are exposed. 

DROP COATING. On the very largest 
grade minerals, the size of each particle is 
so large, it can cut no matter how it’s 
positioned. In these grades, the mineral is 
simply dropped on the backing (called drop 
coating) at a specific rate to achieve the 
desired coverage. 


DENSITY. The mineral can also be applied 
at different densities, which are classified 
as either open coat or closed coat. Open 
coated abrasives have mineral covering 
50%-70% of the backing, whereas on a 
close coated abrasive, the mineral will 
cover 95% to 100% of the backing. Usually 
the density of the mineral has been pre- 
determined by the manufacturer, and 
rarely is a choice even available. 


ELECTROSTATIC COATING 


E 


MAKE COAT ^ 


ELECTROSTATIC FIELD 
PROPELS MINERAL ON TO BACKING 


But as a general rule, the coarser grades 
are open coat to improve self cleaning and 
prevent loading up, and the finer grades 
are closed coat to provide more cutting 
points per.inch, and to produce a finer 
finish. (A typical example of closed coat 
coverage would be 320-grit silicon carbide 
sandpaper, which has over 400,000 grains 
of mineral per square inch.) 

SIZE COAT. After the mineral is embed- 
ded in the make coat, a second coat of 
adhesive, called the size coat is applied to 
hold the mineral in place. The thickness of 
the size coat is critical because it can't be 
allowed to cover the mineral completely, 
yet it has to be thick enough to go around 
the sides ofthe mineral and hold it in place. 

Тһеге are two general groups of ad- 
hesives that сап be used for the make and 
size coats: animal hide based glues, and 


synthetic resins. 

GLUE. Glue adhesives are a modern ver- 
sion of an old woodworking glue — animal 
hide glue. The advantages to using glue 
based adhesive include their flexibility, 
price, and flowing characteristics (they 
don't cover the tips of the mineral). Glue 
adhesives are the most commonly used 
adhesive on sheet sandpaper that's found 
on the retail market. 

SYNTHETIC RESINS. Most of the syn- 
thetic resin systems being used today are 
either phenolic or urea based resins, which 
are stronger than glue adhesives, and also 
heat and water resistant (some are even 
waterproof). 

One of the disadvantages to synthetic 
resins is that they tend to cover the peaks 
of the mineral, making the coated abrasive 
act as if its slightly “dull” until the adhesive 
wears off the peaks. Another drawback to 
using resins is their lack of flexibility, 
which must be artificially created by 
breaking or “flexing” the adhesive after 
it’s cured. 

Once the size coat is applied, the product 
is heated to cure both coats of adhesive. 
Then the coated abrasive is rolled flat, and 
kept in a temperature and humidity con- 
trolled environment to prevent it from be- 
coming excessively dry. At this point, the 
coated abrasives are cut to the particular 
product size and packaged for shipment. 

Editor's Note: I'd like to express a spe- 
cial appreciation to both Kirk Graves and 
Tom Eckstein of 3M for their enthusiastic 
cooperation in researching this article. Al- 
though it’s hard to believe anyone can get 
excited about sandpaper, these two 
gentlemen did, and they made writing this 
article easy. 


At the beginning of this article, I men- 
tioned not wanting to sand more than 
needed, yet enough to properly prepare 
the surface for finishing. So what pro- 
cedures should be followed? 

The first thing to do is decide what kind 
of mineral is the most appropriate to use. 
Around our shop, we use either garnet or 
aluminum oxide. As to which of these two 
minerals is “best,” it’s pretty much a 
toss-up for most applications that involve 
hand sanding or using an orbital sander. 

We all agree that flint isn’t worth 
messing with (it just doesn’t hold up), and 
silicon carbide is reserved for sanding 
finishes (varnish, urethane, and shellac). 

After deciding on a mineral, the next 
step is to determine what size grit to 
start with. For hand sanding or when 
using an orbital sander, I start with 
100-grit. If anything coarser is needed, 
then I’m usually better off switching pro- 
| cedures. That is, switch to a cabinet 


SHOP NOTES... 


seraper, a hand plane or a belt sander. 

When sanding around curves or on 
lathe turnings, I flex the sandpaper first 
by drawing over the edge of a table or 
bench. This creates micro-fractures in the 
adhesive, increasing its flexibility, and re- 
ducing the chance of shelling (when the 
mineral pops off), 

As I'm sanding, I’ve found it helps a 
great deal to set up a light just above the 
worksurface. With the light reflecting at a 
low angle, it’s much easier to see incon- 
sistencies and scratches on the surface, 
and catch them before the finish goes on. 
Using this light also means that I can see 
when to stop sanding, instead of just stop- 
ping when my arm gets tired. 

How many grits can be skipped? As a 
general rule, we never skip more than two 
grits. If I start with 100-grit, the biggest 
jump would be to 180-grit (skipping 120, 
and 150 grits). In most cases, I only skip 
one grit, going from 100-grit to 150, and 


finishing with 180 or 220-grit. 

How fine should a project be sanded? 
Although some people sand unfinished 
wood with 400-grit, we’ve found (and 3M 
and Norton both agree) that sanding be- 
yond 180-grit is rarely needed, and can 
actually do more harm than good. 

When very fine sandpaper is used, the 
sawdust is so fine it can fill the pores of 
the wood, and limit penetration of certain 
finishes such as penetrating oils. 

For open grained woods (like oak) that 
don’t show many scratches anyway, 
150-grit is usually fine enough for the 
final sanding, especially if an oil finish is 
going to be used. For most other woods, 
180-grit is often used for the final passes, 
and only rarely is 220 needed. 

But no matter what size grit you use, 
the most important rule in sanding, arule 
to be followed at all cost, is simply this: 
Sanding is too much work. Get someone 
else to do it. 
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Tools of the Trade 


PALM SANDERS: WHICH ONE TO CHOOSE? 


As far as I’m concerned, there are 
only two ways to sand a project. 
Number one: get someone else to 
do it. But if I have to sand it 
myself, I use a palm finish sander 
to reduce the drudgery. 

Unlike the old dual action sand- 
ers, palm sanders don’t leave 
more scratches than they re- 
move. In fact, their high speed 
(10-12,000 Orbits Per Minute) 
and very small orbital diameter 
(as small as Уы”) allow them 
to leave virtually no visible 
scratches on the surface. 

Since we use palm sanders for 
the majority of our sanding, we 
decided to take a closer look at 
the three most common models: 
the Porter-Cable Speed-Bloc, the 
Makita BO4510, and the Black 
and Decker 4010-10. 


PORTER-CABLE 
The Porter-Cable (formerly 


A nice feature on the Makita 
(also found on the Black and 
Decker) is that the pad stops 
oscillating within one or two sec- 
onds after the switch is turned off 
so it ean be set on a bench almost 
immediately. 


BLACK AND DECKER 


| The most recent sander to come 
on the market, and the only one 
with a dust collection system, is 
the Black and Decker model 
4010-10, which retails for $79.00. 

LOADING. The Black and 
Decker sander uses a clamping 
system that incorporates the use 
of wire clamps, and is the easiest 
and quickest to load of all the 
sanders reviewed. (Although the 
sandpaper doesn't stay as tight аз 
on the Porter-Cable.) 

The only drawback to this sys- 
tem is that the ends of the wire 


Rockwell) “Speed Bloc” has been on the 
market the longest time, and normally re- 
tails for $85.50. (As with the other sand- 
ers, the Speed Bloc can often be found on 
sale for $10 to $20 less). 

LOADING. To load sandpaper, the Speed 
Bloc uses a small wrench to pry open the 
clamping bars on both sides of the bottom 
pad. Unfortunately, I can hardly keep 
track of our 25’ extension cord, let alone a 
3" long wrench. So 90% of the time I open 
the clamps by hand, which is very difficult 
(almost painful) because of the very stiff 
springs. 

But once the sandpaper is mounted, it 
can be adjusted so it’s tighter across the 
pad than any of the sanders tested. This is 
important because when you start out with 
only a Уы” maximum travel (the diameter 
of the orbits), any slippage quickly reduces 
the efficiency of the sander. 

HANDLE. The handle on the Speed Bloc is 
shaped so there's only one way it can be 
held (from the side), which after a period of 
time, encourages muscle fatigue, and 
eventually makes the sander difficult to 
hold. This problem is complicated by the 
3.75 lbs. weight of the Speed Bloc, the 
heaviest of all three sanders we reviewed. 

PAD. The Speed Bloc uses a felt pad 
attached to a thin metal plate that can be 
easily replaced by removing four small 
screws. 

During use, the only problem is that the 
Speed Bloc can “get away from you" if it’s 
allowed to raise up on one edge of the pad. 


MAKITA 


The constant promotion of the Makita 
В04510 finishing sander (retailing for 
$79.00) has done more than anything else 
to bring palm sanders to the attention of 
most woodworkers. This includes what 
seems like a continual sale price of $49. 

LOADING. The Makita clamping system 
includes an arm that swings out to pry 
open the clamps. This system works well 
for opening the clamps, but inserting the 
sandpaper can be a real hassle. 

Because of the way the clamps are de- 
signed, it’s often difficult to thread the 
sandpaper far enough under the clamp bar 
to produce a tight fit. (The easiest answer 
is to cut an / off the sheet of sandpaper so 
it doesn't have to be fed under the clamps 
quite so far.) 

HANDLE. The Makita motor housing is 
shaped so there’s a finger recess just below 
the crown of the housing. This allows the 
sander to be gripped from either the top, 
or around the sides of the housing. The 
advantage of having several different hand 
positions is that even after several hours of 
use, the sander still feels comfortable, and 
under complete control. 

PAD. The Makita sander uses a felt pad 
that’s attached to the bottom plate of the 
sander with a self-stick adhesive. Al- 
though this adhesive sticks well during 
use, it usually sticks too well when it’s time 
to change pads, often requiring solvents to 
dissolve the adhesive. 


clamps are bent upward on the 
sides of the sander, and poke my hand 
every time I use it. 

HANDLE. The Black and Decker motor 
housing is shaped similar to the Makita's, 
but without the distinctive finger recess 
that help make the Makita handle so com- 
fortable. But the biggest drawback to the 
handle is that after a short period, the 
motor heats up and it gets so hot it's almost 
impossible to hold. 

DUST COLLECTION. Now we get to the 
dust collection system. In order to vaeuum 
dust, there are six holes and 12 V-grooves 
on the outer edges of the foam rubber pad. 

To make the system work, you have to 
punch six holes in the sandpaper (with a 
special punch kit that's provided). АП of 
this is fine on flat surfaces, but the first 
time you hit a sharp edge, the sandpaper 
quickly tears to shreds. 

Even if you don't punch holes in the 
sandpaper, the abundance of holes in the 
pad eauses many of the same problems. 


CONCLUSIONS 


Between the three sanders tested, every- 
one here agrees on the winner — the 
Makita BO4510. The Makita sander pro- 
vides the features and constant control 
that's needed for hours of use. 

This isn't to say that it doesn't have its 
problems (the clamping system for the 
sandpaper surely could be improved), but 
from this field of sanders, it's the one we'd 
recommend as the best buy. (And it's the 
one we use most often in our shop.) 
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Modular Wall Unit 


Modular furniture intrigues me 
because it’s not just one piece of 
furniture. Instead, it’s a system 
of interchangeable components 
that offers a wide range of 
flexibility. 

Now that sounds complicated. 
But in order to make modular 
furniture work, each component 
must be as simple as possible. 

Take the shelves on the wall 
unit shown here. They’re simple 
in design, and the modular nature 
of the wall unit provides an easy 
method of adjusting them to any 
height desired. 

Yet, these same shelves can be 
transformed into angled display 
racks (as shown in the detail 
photo, lower left). Two com- 
pletely different functions from 
one basic design. That's what І 
find so intriguing about modular 
furniture. 

The modular nature of the wall 
units also pays off from a con- 
struction standpoint. Once the 
basic frames are built, all that's 
needed are the shelves to make it 
a functional storage unit. 

Then the base cabinets and up- 
per cabinets can be added as time 
permits. It’s simply a matter of 
building them whenever you 
want to, and adding them on. 

Yet with all this flexibility, each 
component is very easy to build. 
In fact, only one joint (a tongue 
and groove) is used to build the 
frames and all of the components. 


THE SIDE FRAMES 
In its simplest form, each wall 


FLEXIBLE STORAGE 


unit consists of two side frames 
and three connector frames. I started con- 
struction with the side frames. 

The side frames consist of five pieces: 
two uprights (A) and three rails (B), see 
Fig. 1. (The uprights and rails are cut from 
5/4 stock which is 14e" thick, see Materials 
List, page 17.) 

THE UPRIGHTS, Start by cutting the up- 
rights to a width of 2%" and to a length of 
84". Then a %4"-wide groove is cut М” deep 
and centered on the inside edge of each 
upright, see Fig. 2. These grooves are 
used to join the fixed rails at the top and 
bottom of the side frames, and also to guide 
the sliding rail. 

CUT THE GROOVES. To cut these grooves 
so they're centered on the edge of the 


upright, use a piece of scrap to set up the 
cut. Set the fence so the blade cuts some- 
where near the middle ofthe scrap. Make a 
pass over the blade, then rotate the piece 
so the opposite face is against the fence, 
and make another pass. 

This procedure will automatically center 
the groove. Then it's just a matter of ad- 
justing the fence until the double passes 
produce a %4"-wide groove. 

Shop Note: Because the uprights are so 
long, I found it helpful to use a feather 
board to push them tight against the fence 
as the grooves are cut. (See page 23 for an 
explanation of this setup.) 

DRILL HOLES FOR SHELVES. After the 
grooves are cut, a series of М” holes is 


drilled on each upright. These holes are for 
the shelf support pins, see Fig. 3. 

Mark the center point of each hole 1" 
from the grooved edge of the upright and 
space them 3" apart, starting 1274" from 
the top of each upright. I used a brad point 
bit and drilled each hole %" deep. 


THE RAILS 


To complete each side frame there are 
three rails (B) — two fixed rails (one at the 
top, one at the bottom), and one sliding 
rail. All the rails аге cut to a width of 2%” 
and to a length of 10%". Then double rab- 
bets are eut on both ends to produce stub 
tenons that fit the grooves in the upright, 
see Fig. 2. 
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Note: For the rails at the top and bottom 
of the frames, the stub tenons should fit 
fairly tight in the grooves. But the tenons 
on the sliding rail should slide easily down 
the length of the groove. 

THREADED INSERTS. Later, when the 
wall unit is assembled, the connector 
frames are attached to these rails, In order 
to make the entire unit easy to assemble 
and disassemble, I mounted threaded in- 
serts in the rails so the bolts could be 
removed easily. (This essentially makes 
“knock down" wall units.) 

MOUNT INSERTS. To mount the two 
threaded inserts in each rail, drill 
34"-diameter holes ?4" from the shoulders 
of the stub tenons and centered on the 
width of the rail, see Fig. 4. 

After the holes are drilled for the in- 
serts, there's a little trick to mounting 
them. Very often threaded inserts get 
twisted as they're serewed into the hole. 
To prevent this, cut the head off a М” bolt 
and chuck it into a drill press, see Fig. 5. 

Thread a hex nut on the end of the bolt 
and then screw the threaded insert tight 
against the nut. Do not turn on the motor 
of the drill press. Instead, align the short 
unthreaded shaft of the insert in the pre- 
drilled hole by lowering the control arm of 
the drill press. Then rotate the chuck (by 
hand) to screw the insert into the rail. 

ASSEMBLE FRAMES. Now the side frames 
can be assembled. Glue and clamp the rails 
between the uprights so they're flush with 
the ends of the uprights. Do not glue the 
center rail in place. (This is a sliding rail 
that wil be attached to the sliding con- 
nector frame later.) 

ROUND EDGES. After the side frames are 
glued up, round the four corners to a М” 
radius, see detail in Fig. 6. Then use а 
router to round all edges of the frame with 
а М” round-over bit. 

SLIDING RAIL. Next, round over all four 
edges of the sliding rail, see Fig. 6. (I did 
this on a router table.) Then I rounded the 
shoulders at the ends of this rail with a 
wood file and smoothed them with a sand- 
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CONNECTOR FRAMES 


The side frames of each wall unit are joined 
together with two connector frames (at the 
top and bottom). There’s also a sliding 
connector frame near the middle of each 
unit. This sliding frame keeps the side 
frames from bowing out, and also supports 
the upper cabinets. 

CUT TO SIZE. To make the connector 
frames, cut the front and back pieces (C) to 
alength of 30", see Fig. 7. (Shop Note: This 
30" length was chosen because it makes the 
best layout for the plywood pieces used for 
the shelves and cabinets, see Cutting 
Diagram.) 

The length of the side pieces (D) is de- 
termined by the sliding connector frame, 
refer to Fig. 8. Insert two shelf support 
pins and measure the distance between the 
outside edges. Then add V" (for the two 
Y4"-long tongues), and cut the side pieces to 
this length. 

CUT JOINTS. After the pieces are cut to 
size, they're joined with rabbet/dado 
joints. To make these joints, eut a dado in 
the front and back pieces М” wide and М” 
deep, see Detail in Fig. 7. Then cut a 
rabbet on the end of the side pieces, leav- 
ing a tongue to fit in the dado. 

HOLES FOR BOLTS. Before assembling 
the frames, drill %«’-diameter holes in the 
side pieces (D) for the bolts that hold the 
connector frame to the rails, see Fig. 8. 
These holes are centered on the width of 
the side piece and positioned so that the 
side piece is centered on the width of the 
side frames. 

BOTTOM FRAME. After these holes are 
drilled, the connector frame that goes at 
the bottom of each unit is complete and can 
be glued together. 

TOP FRAME. As for the connector frame 
for the top of the unit, I added a plywood 
panel to it. (The overall appearance of the 
wall unit is better if you can't see through 
the top frame.) To add this panel, simply 
cut Y4"-deep grooves М” from the bottom 
edge of each piece, see Detail in Fig. 7. 

SLIDING FRAME. Before gluing the slid- 
ing frame together, cut notches on the ends 
of the side pieces to fit over the shelf sup- 
port pins, see Detail in Fig. 8. Also, drill 
holes in the front and back piece for shelf 
support pins, see Fig. 7. (These pins are 
used to mount the upper cabinets.) 

ASSEMBLY. When all the connector 
frames are assembled, round over all 
edges with a М" round-over bit. Then the 
basic wall units can be assembled. Use м” 
x 1" hex head bolts to attach the top and 
bottom frames to the fixed rails. 

For the floating frame, push the sliding 
rail between the uprights. (The uprights 
will flex enough to allow the rail to be 
twisted in place.) Then bolt the connector 
frame to the floating rail and let it rest on 
the shelf support pins. 
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The Shelves 


The shelves on the wall units actually 
serve two purposes. In their normal posi- 
tion they’re shelves, but they can be re- 
versed and angled to become display 
racks, see Fig. 4. Each shelf is made of oak 
plywood with edging strips on the sides (F) 
and front (E), and a high “back stop” (G) on 
the back edge, see Fig. 1. 

CUT PLYWOOD TO SIZE. To cut the ply- 
wood shelf to size, the measurements 
given in Figure 1 should be adjusted ac- 
cording to the actual dimensions of the side 
frame and the connector frames. 

That is, the width of the plywood is 
determined by measuring the distance to 
the outside edges of the side frame. Then 
subtract the thickness of the front edging 
strip and the back stop, and add 1⁄4" for the 
two 'A"-long tongues, refer to Fig. 4. 

The length of the plywood is actually 
equal to the length of the connector frame, 
minus the thickness of the two edging 
strips, plus V?" for the two %"-long 
tongues. Then subtract another %" to 
allow a clearance for the shelf support pins. 

EDGING STRIPS. After the plywood is cut 
to size, rip the edging strips (E and F) and 
the back stop (G) from 4/4 stock, and cut all 
these pieces to rough length. 

TONGUE AND GROOVE. The edging strips 
are joined to the plywood with tongue and 
groove joints. (А step-by-step article on 
this joint appears on page 20.) 

Basically, eut rabbets on both faces of 
the plywood to produce tongues on all four 
edges. Then cut grooves in the edging 
pieces to fit the tongues. 

Shop Note: Set up the cuts for the 
grooves by working from the bottom edge 
of the strips instead of the top edge. This 
will allow you to eut the groove in the back 
stop with the same setting as the grooves 
for the three edging strips. 

ASSEMBLY. After the grooves are cut, 
trim the side strips to final length, and glue 
them to the plywood. Then trim the front 
strip and the back stop to final length and 
glue them in place. 

When the glue is dry, remove the clamps 
and plane the surface of the edging strips 
flush with the surface ofthe plywood. Then 
round the front corners and the top corner 
of the back stop to a 1⁄4" radius, see Figs. 2 
and 3. And round all edges with a у" 
round-over bit and pilot. 

Shop Note: Fill the groove holes on the 
front edging strip and the back stop, so the 
pilot of the router bit doesn't "dip" when it 
runs over them. 

NOTCHES. To complete the shelves, cut 
notches in the end strips to fit over the 
shelf support pins, refer to Fig. 4. (I cut 
these notches with a back saw and chisel.) 
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The Cabinets 


To demonstrate the kind of flexibility you 
have with these units, we built four differ- 
ent types of cabinets. (They’re all shown in 
the cover photo.) 

You have the option of building base 
cabinets with doors, or with drawers. 
Then there’s the upper hutch-type cabi- 
nets with glass doors. And finally, there's a 
fall-front cabinet that can be used for stor- 
age or as a desk. 

To make things easy, all of these cabi- 
nets are built exactly the same way — with 
tongue and groove joinery. 


CUT PLYWOOD TO SIZE 


The first step for building any (or all) of. 
these cabinets is to cut the ?4" oak plywood 
sides to size. The dimensions for the three 
sizes of cabinets are given in Figure 1. 
(There are actually only three different 
sizes — the base cabinets with doors or 
drawers are the same size.) 

ACTUAL SIZE. However, the lengths of 
the top/bottom pieces (DD, JJ, NN) shown 
in Figure 1 may have to be altered de- 
pending on the actual dimensions of the 
wall unit frames you build. 

These top/bottom pieces are shown as 
284" long. This is the correct length if the 
distance between the side frames (which is 
the length of the connector frame) is 30”. 

Measure the actual distance between 
the side frames and subtract 1%”. (This 
198" aecounts for the width of the two cor- 
ner strips, minus the length of the tongue, 
see Fig. 2.) All other plywood pieces can be 
eut to the size shown in Fig. 1. 

HOLES FOR SHELVES. I wanted to put 
shelves inside the cabinets, so after all the 
plywood pieces were cut to size, I drilled 
holes in the cabinet side pieces for shelf 
support pins, see Fig. 1, 


TONGUES. To join the four sides of the 


5/4 EDGING STRIP 


м” PLYWOOD. | 


cabinets, I used solid-wood corner strips, 
see Fig. 2. I also covered the exposed 
plywood edges with solid-wood edging 
strips. All of this solid-wood/plywood join- 
ery is accomplished with tongue and 
groove joints — which means tongues 
must be cut on all four edges of the ply- 
wood pieces. (See page 20 for a detailed 
explanation of cutting these tongues.) 


CORNER JOINERY 


To make the four corner strips, cut the 
strips 1/6” square (5/4 hardwood stock is 
1/6” thick actual) and to rough length, 
about 1” longer than needed, see Fig. 2. 
CUT GROOVES. Then cut grooves on two 
adjacent edges to fit the tongues on the 
plywood. After the grooves are cut on all 
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pieces, chamfer the inside edge at 45° so 
the remaining surface around the grooves 
is 927 (to match the thickness of the ply- 
wood), see Step 4 in Fig. 2. 

TRIM TO LENGTH. Before gluing the cor- 
ner strips to the plywood, trim them to 
final length to match the distance between 
the shoulders of the tongues on the ply- 
wood pieces, see Fig. 2. 

ASSEMBLY. When assembling the cabi- 
nets, I found it was too difficult to 
assemble all four sides and four corner 
strips at once. 

Instead, glue and clamp the corner 
strips to both ends of the top/bottom ply- 
wood pieces only. Then after the glue is 
dry, glue and clamp the side pieces be- 
tween the top and bottom pieces. 


[FIGURE 1 
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EDGING STRIPS 


Now edging strips are cut out of 5/4 stock 
to cover the exposed plywood edges on the 
front and back of the cabinets. Cut each 
strip 1/6” square and to rough length (1" 
longer than needed). Then cut a groove on 
one edge to fit the tongues, see Fig. 3. 
(Again, the method for cutting these 
grooves is discussed on page 20.) 

RABBET FOR BACK. At this point it’s best 
to separate and mark the strips that will be 
used on the back of the cabinet. Then a 1⁄4” 
x %" rabbet is cut for the М” plywood back, 
see Fig. 3. 

MITER TO LENGTH. All of these pieces are 
mitered to length and glued and clamped to 
the tongues on the cabinet. However, to 
get the best fit, I followed this procedure. 

First I mitered only one end of each 
piece. Then I mitered the other end of the 
vertical pieces to final length — and glued 
and clamped these pieces to the cabinet. 

When the glue is dry, miter the horizon- 
tal pieces to length, sneaking up on the 
final length to get a good tight fit with 
pieces already glued on. 

HOLES FOR DOOR HINGES. For any of the 
cabinets that have doors, I used special 
hinges that require a hole for a plastic 
insert, see Fig. 4. Before actually gluing 
any of the edging pieces on the cabinets 
that have doors, drill the holes for these 
inserts. 

All of these holes are centered %” from 
the front edge of the strip and %” from the 
mitered corner, see Fig. 4. The base cabi- 
nets with wood doors require 
^^e"-diameter holes on the top and bottom 
edging strips, see Fig. 4. 

The upper “hutch” cabinets with glass 
doors, require 'Ys2"-diameter holes on the 
top and bottom pieces, see Fig. 4. And the 
cabinet with the fall-front wooden door, 
requires ?4;"-diameter holes on the vertical 
side pieces. (Mounting the hinges is dis- 
eussed in more detail on the next two 
pages.) 

ROUND-OVER EDGES. After all the edging 
strips are added, round over all edges with 
a М” round-over bit, see Fig. 7. 

PLYWOOD BACKS. After the edging strips 
are attached, I mounted the backs with 
buttons so they could be removed if neces- 
sary, see Fig. 6. 

SHELVES. Then I made plywood shelves 
for the base cabinets and the upper cabi- 
nets. This is simply a matter of cutting the 
plywood to size to fit inside the cabinet 
(allowing '&" in length for the shelf support 
pins), and covering the front edge with 
iron-on veneer tape. 

MOUNT TO WALL UNITS. The base cabi- 
nets can simply be placed on the bottom 
connector frames. But the “hutch” cabi- 
nets and the fall front cabinet should be 
screwed in place with shelf support pin, 
refer to Fig. 7 on page 10. 


CORNER STRIP 


שש 


FIGURE 2 


Пла" 


| A 21 


1277m 


LENGTH OF STRIP EQUALS 
SHOULDER TO SHOULDER 


WIDTH OF PLYWOOD 4 


PLYWOOD SIDE 


FIGURE 3 
| 


тие" 
= CUT STRIP TO ROUGH LENGTH 


| THEN CUT GROOVES 


STRIP ON FRONT EDGE STRIP ON BACK EDGE 


WITH RABBET 


ТЕС 
= Z 4 
edem 0 EL 


CROSS SECTION 
H — — — — MITER TO LENGTH — —| 


Р===1йё 


FRONT EDGING STRIP 


2% 
CORNER STRIP 


aS 
SIDE EDGING STRIP 


(Есияе 4 


NYLON INSERT 
FOR HINGES 


FALL FLAP DOOR 


BASE CABINET 


POSITION OF HOLES 


FIGURE ge 


ROUND ALL EDGES 
WITH '4" ROUND-OVER BIT 


FIGURE 8 

CUT SHELF LENGTH 
TO FIT BETWEEN - 
SUPPORT PINS 28V" 


— 2 


INNER CABINET SHELF 


\ 
APPLY IRON-ON 
VENEER EDGING 


WOODSMITH 


13 


The Doors and Hardware 


After the cabinets are assembled, there's a 
choice of three different doors. For the 
base cabinets, we added twin wood doors 
as shown in the photo at right. On the 
upper hutch cabinets we used glass doors. 
And the third variation is a fall-front lid 
that’s shown in the photo on page 8. 

CUT PLYWOOD TO SIZE. The first step in 
building the fall front door or the twin 
doors on the base cabinets is to cut the 
plywood panels to size, see Fig. 4. To get 
the final size, measure the openings in the 
cabinets. Then you have to allow for the 
hinges and the edging strips. 

ALLOWANCE FOR HINGES. The pivot 
hinges we used for these doors require a 
У" gap between the frame and the edge of 
the door, see Fig. 2. 

For the base cabinet twin doors, this 
means subtracting М” from the vertical 
cabinet opening (%” top and bottom) to get 
the finished height of the door. To get the 
width of each door, subtract a total of 3" 
from the width of the cabinet opening and 
divide by two. (This %” allows Ys" on each 
side plus Ж” separation between the doors, 
see Fig. 1.) 

After allowing for the hinges, the two 
dimensions you get are the finished size of 
the doors, including the edging strips. To 
get the size of the plywood panels, subtract 
another М” from each dimension to allow 
for the edging strips and tongues, see Fig. 
4. (Note: You're actually subtracting V?" 
for the thickness of the strips and then 
adding М" for the tongues. The net is М” 
on each side.) 

CUT TO SIZE. Now the plywood can be cut 
to final size. Then rout double rabbets on 
all four edges to produce Y" x М” tongues 
for the edging strips. 

EDGING STRIPS. To make the edging 
strips, rip ¥2"-wide strips from 4/4 stock. 
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Then cut grooves down the center of each 
strip to fit the tongues on the plywood. 
Next, miter the pieces to length and glue 
them on the plywood. And finally, round 
the outside edges of the door with м” 
round-over bit. (A complete description of 
making these edging strips appears on 
page 20.) 

GLASS DOORS. That’s how the wood doors 
are made. To get the dimensions for the 
glass doors for the upper cabinets, mea- 
sure the cabinet opening. Then subtract 
H" from the height (%в” top and bottom), 
see Fig. 3. 

To get the width of each door, subtract a 
total of ¥2" from the width of the opening 
and divide by two. (This />” allows for 346” 
on each side plus Y&" separation between 
the doors, see Fig. 1.) 

Itook the final dimensions for the glass 
doors to a local glass store and had them 
cut М” glass to size and grind the edges 
smooth. 


MOUNTING THE DOORS 


The hinges used to mount the doors re- 
quire a small nylon bushing mounted in the 
frame of the cabinet. (These bushings 
should already be in place, see page 13, 
Fig. 4.) 

MOUNT GLASS DOORS. To mount the glass 
doors, simply push the hinge's stem into 
the nylon bushing, see Fig. 5. Then place 
the shoe plates on the edge of the glass, 
slide the glass into the hinge, and tighten 
the screws. 

MOUNT WOOD DOORS. Mounting the wood 
doors requires a little more work. First, 
push the swivel pin section of the hinge 
into the nylon bushing, see Fig. 6. Then lay 
the cabinets face down and position the 
wood doors in the front opening. 

Now slide a mounting plate into the swi- 
vel sections at the top and bottom of the 
door, and mark the position of the screw 
holes. Then drill pilot holes and screw the 
mounting plates to the door. Finally, slide 
the mounting plate into the swivel sections 
and screw them in place. 

MOUNT FALL FRONT. То support the fall 
front door, I used telescopic lid supports, 
see Fig. 9. To mount these, you'll need a 
small shim to allow for the extra-wide 
edging strip on the front of the cabinet. 

HANDLES. To complete the doors, I 
added wooden handles, see Fig. 7. (On the 
glass doors, I asked the glass store to drill 
holes for the handles. They had the special 
bits needed to drill through glass.) 

DOOR CATCH. To mount the magnetic 
catches, glue a small wood shim on the 
inside lip of the edging strip, see Fig. 4. 

FINAL ASSEMBLY. There's one last little 
trick to assembling these wall units. To 
hold them tight against each other, drill 
e" holes through the connector frames 
at both the top and bottom of each unit and 
bolt the units together, see Fig. 10. 
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The Drawers 


The wall unit and all the components are FIGURE’! ` SOUID-WOOD EDGING STRIPS—. 
complete at this point. The only other op- t (2 

tion is adding drawers (instead of doors) to = arm = 

one of the base units. One of the nice things 
about the hardware we used for the doors ТЕСЕ DIRECTION У 
is that it can be removed (along with the 7% ти” М 
door) and the only trace is the small nylon 27 
bushing that’s barely visible. | 

The drawers consist of two parts: a false y 
front that's built just like the wood doors, B 27%" | 
see Fig. 1, and the basie drawer that's 
made with Y?" stock, see Fig. 2. 

FALSE FRONTS. I built the false fronts | [FIGURE2 
first. To get the size of the plywood for the E 
fronts (HH), measure the width of the 
cabinet opening and subtract 92". (This 
allows for a Ys" clearance on each side, and 
a total of %" for the edging strips and 
tongues.) 

To get the height of each false front, 
measure the vertical opening. Then sub- 
tract a total of 1%” and divide by two. (Тһе 
1%" allows a total of 1" for the edging strips 
and tongue on both drawers, and %” for 
clearance between the drawers.) 

Once the final size of each drawer front is 
determined, eut the panels to size and then 
cut tongues on all four edges and add the 
edging strips, see Fig. 1. 

THE DRAWERS. The false front is at- מ‎ 
tached to a four-sided inner drawer, see тү DRAWER ВОТТОМ 
Fig. 2. This drawer is sized to fit the cabi- желек 
net, allowing for the metal drawer guides, | [бйз л 
refer to Fig. 4. 

As shown in Fig. 3, the four sides of this 
drawer don’t have to be as high as the false = 
front. I cut them all out of 54"-wide stock. OLES FOR ~ 
Then to join the four sides, I used a router DRAWERNANDIE 
and dovetail jig to make half-blind dove- TN 
tails. (See Woodsmith No. 22 for the step- 
by-step details on this joint.) 

ASSEMBLY. After the joints are cut, cut a 
groove along the bottom edge of each piece 
for the М” plywood drawer bottom, see 
Detail in Fig. 3. Then assemble the drawer 
and drill holes for the drawer handle 
screws, see F'ig. 3. Finally, serew the false 
front in place. 

MOUNT DRAWER SLIDES. Before mount- 
ing the metal drawer slides, the sides of 
the cabinet have to be shimmed out flush 
with the edging strips on the front edge of 
the cabinet, see Fig. 5. Then fasten the 
drawer to the metal slides. 
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The last step for the entire wall unit is to 
apply the finish. I would recommend an oil 
finish (Watco Danish Oil, Minwax Antique 
Oil, Hope's Tung Oil). We used Sutherland 
Welles Tung Oil for this project — ap- 
plying two coats of Sealer to all surfaces, 
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List of Materials 


ITEM HARDWOOD PLYWOOD HARDWARE 
spemams [А Shame Uriel) ence m— 
CONNECTOR 5 א‎ 1075 Ад Connector Fr. Panel (1) М" ply. cut to fit | 12 4 x 14" Bolts 

C Connector Fr. Frt/Bk (6) 1e x 2% - 30 6 Shelf Support Pi 
FRAMES D Connector Fr. Sides (6) 13 x 2/2 - 3 Ladd 
THREE E Front Edging Strip (3) 13 x Me - 29% 
COMBINATION | F Side Edging Strip (6) 11e x 1s - 13% | BB Shelf Panel (3) 34 x 13% - 28% | 12 Shelf Support Pins 
SHELVES G Back Stop (3) 1o x 2/2 - 297% 
TWO CABINET CC Shelf (2 3A א‎ 13 - 28% 16 feet | Edgii 
SHELVES elf (2) 4 x 13 - 28% eet Ігоп-оп Edging 
| 2 pair Pivot Hi: 
ONE BASE | Н Comer Strips (4) VAs א‎ 1 - 157%| DD Top/Bottom (2) % x 16% - 28% | 1 EE MIU 
ce | Top/Bot Edging Strips (4) 1s א‎ 1и - 29% | ЕЕ — Sides (2) 34х16%-16% | 2 Oak Wire Pulls 
J Side Edging Strips (4) Iex 6-18 | FF Back (1) Va" ply. cut to fit | 10 Panel Retai 
WITH DOORS | к Door Edging Strips (4) % x 4-36 GG Door Panel (2) Ys x 13% - 15% Аны 
оог Edging Strips (4) lax Va - loor Pan: А л ^ | 10 Shelf Support Pins 
BASEICABINERE| 2 Dawen Edging strips (4) 3421.236 HH Drawer False Front (2) a x 7a - 27 2 Oak Wire Pulls 
WITH DRAWERS Марш е ВК (4) ОЗА Il Drawer Bottom (2) Va" ply. cut to fit | 2 sets 16" Drawer Slides 
N Drawer Sides (4) Va x 5Va - 15% 
₪ Е E - eee 
1 pair Pivot Hinges 
О Corner Strips (4) elie x 1e - 13% | JJ Top/Bottom (2) Ya x 14% - 28/4 | 1 Magnetic Catch 
ONE FALL FRONT] Р Top/Bot Edging Strips (4) lie x 1Vie - 29% KK Sides (2) Ya x 14% - 14% | 1 Oak Wire Pull 
CABINET О Side Edging Strips (4) Iex 16-16 | Ш Back (1) YA" ply. cut to fit | 2 Support Arms 
R Door Edging (3) 3A x Va - 36 MM Door Panel (1) Ya x 27-13% 10 Panel Retainers 
10 Shelf Support Pins 
2 pair Glass Hinges 
- h 1 Magnetic Catch 
ONE HUTCH | 5 Corner Strips (4) 1e x 176 - 13% | NN. Top/Bottom (2) | 
CABINET WITH | Т Top/Bot Edging Strips (4) 1'/ех 17/6 - 29% | OO Sides (2) 3A x 14% - 30% 2 dí Wire Pulls 
GLASS DOORS | ₪ Side Edging Strips (4) 1/вх1/6-32 | РР Back (1) Va" ply. cut to fit Торе К тылак 
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Desk Clock 


KEEPING 


Drilling large holes can be a real 
hassle if you don’t have the right 
size bit. This was the biggest 
problem we faced when we de- 
cided to build the desk clock 
shown at right. The clock move- 
ment and the thermometer are 
twist-in instruments that require 
274"-diameter holes that must fit 
right on the money. 

The tool needed to drill this size f 
hole is an adjustable circle cutter, 
see Fig. 2. These cutters can be 
adjusted to drill holes up to 4%” 
in diameter. And most important, 
they can be adjusted in small in- 
crements to produce just the 
right fit. 

However, before you can use 
the circle cutter you should have 
the clock and thermometer in 
hand so the exact size of the holes 
can be determined. 


THE PANELS 


The desk clock is basically a 
mitered frame that holds two 


TABS ON THE TIME AND TEMPERATURE 
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panels, refer to Fig. 7. Although 
34" hardwood plywood could be used for 
the panels, I thought this would be a good 
opportunity to use a nice burl veneer. 

I bought a flexible veneer that's very 
easy to apply — it can be cut with a scis- 
sors, applied with contact cement, and re- 
quires no clamping. . . my kind of veneer. 
(See Sources, page 24.) 

CUT PANELS. The first step is to cut two 
3A" particle board panels to size, see Fig. 1. 
Then cut the veneer about 1” larger in both 
dimensions than the panel. 

APPLY VENEER. To apply the veneer, put 
a thin layer of contact cement on both the 
veneer and the particle board panels. 

Shop Note: To apply an even layer of 


contact cement, cut a 3" length off an inex-, 


pensive foam paint roller and use it to roll 
out the cement. 

When the contact cement is dry to the 
touch, roll the veneer onto the particle 
board so it overhangs all four edges, see 
Fig. 1. Then roll it smooth with a veneer 
roller or a large dowel. 

After both panels are veneered, trim the 
veneer overhanging the edge of the panel 
with an X-acto knife. 


DRILL HOLES 


Now the holes can be drilled for the clock 
and thermometer. The instruments we 
chose for this project (see Sources, page 
24) require a hole with a shouldered edge. 
(The shoulder is for the mounting ring that 


actually holds the instruments in place, 
refer to Fig. 7.) 

To make this shouldered hole, first mark 
the center point of the holes on the front 
panel, see Fig. 1. Then set the diameter of 
the adjustable circle cutter to the diameter 
of the mounting ring, and make a trial cut 
in a piece of scrap. 

Note: These circle cutters are a little 
dangerous to use because the adjustable 
arm is difficult to see when it’s rotating. 
Don't hold the workpiece with your hands. 
Clamp it to the drill press table and keep 
your hands out of the way, see Fig. 2. 

FIRST CUT. Sneak up on the diameter of 
the cut until the ring fits tight in the hole. 
(Note: The edges of these rings are 
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tapered. Drill the hole to fit the smallest 
diameter so the rings fit tight in the holes.) 

When the diameter is correct on the trial 
piece, set the drill press to cut a depth of 
98" and drill the holes on the veneered 
panels, see Step 1 in Fig. 3. 

SECOND CUT. For the second cut, reset 
the diameter of the circle cutter !4" nar- 
rower than the first cut, and drill through 
the panel until the pilot bit breaks through 
tothe other side, see Step 2 in Fig. 3. Then 
flip the panel over, and complete the cut, 
see Step 3. 

ROUT FLAT. Once the hole is cut, smooth 
the shoulder with a router and a М” bit, see 
Step 4 in Fig. 3. Then finish sand both 
veneered panels. 


THE FRAME 


The clock’s frame is constructed with 
¥'-thick stock that’s joined with mitered 
corners. To make the frame, cut two 
16’-long pieces 2%” wide, see Fig. 4. 

CUT GROOVES. Two grooves are cut on 
these pieces to hold the veneered panels. I 
eut these grooves using a Y?" straight bit 
on the router table. (I used a Y?" bit so I 
could sneak up on the width of the groove 
to get a good tight fit with veneered 
panels. The same cuts can be made with a 
dado blade on the table saw.) 

For the first pass set the depth of cut to 
y4", and position the fence to cut a groove 
34" from the edge of the piece, see Fig. 4. 
Make the first pass on each piece, then flip 
it so the opposite edge is against the fence, 
and make a second cut. 

To widen these grooves, move the fence 
away from the bit and make successive 
passes until the width of the grooves 
matches the thickness of the panels. 

MITER FRAME. Next, cut along and short 
side to rough length from each 16'-long 
piece, and miter one end of each piece. 

Then using the panels as guides (see Fig. 
5), mark where the second miter is to be 
cut. Sneak up on these miters until each 
piece is cut to proper size. Then bevel the 
edge of each piece, see Fig. 6. 

ASSEMBLY. Rather than trying to glue 
all these pieces together at once, I glued 
the two veneered panels between the two 
end pieces first. (Carefully line up the cor- 
ners of the panels with the miters.) When 
the glue is dry, remove the clamps and glue 
the top and bottom pieces to the panels to 
complete the case. 

Finally, all the outside corners of the 
frame are rounded on the router table with 
a V4 rounding-over bit. Then I sanded the 
case smooth, and finished it with two coats 
of Tung Oil Varnish. 

MOUNT THE CLOCK. To mount the clock 
and thermometer, the tapered mounting 
ring must be driven to the bottom of the 
shouldered hole, see Fig. 7. Then the in- 
struments are mounted with a “turn and 
click” movement. 
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Tongue & Groove 


JOINING PLYWOOD AND SOLID WOOD 


Why is it that I feel a little guilty every 
time I use plywood for a project? I think 
part of the problem is that over the years 
I’ve been sort of programmed to think that 
quality cabinet work can only be accom- 
plished with solid lumber. The mere men- 
tion of plywood is supposed to spark 
visions of dog houses and basement 
shelving. 

But the truth is, cabinet grade hard- 
wood plywood is anything but “dog house” 
material. Not only is it flat, it’s also avail- 
able in wide sheets (so you don’t have to 
glue up a lot of stock to make a wide panel), 
andit’s dimensionally stable. It can also be 
quite attractive. In fact, hardwood ply- 
wood is one of the finest examples of book 
matched veneering you'll find anywhere. 

But with all of its attributes, the beauty 
ofa plywood panel is only skin deep. This is 
the cause for the one major problem that 
arises whenever plywood is used: covering 
the exposed internal plys on the edges of 
the panel. 

IRON-ON TAPE. One ofthe easiest ways to 
cover the edges is to use iron-on veneer 
tape. (This tape was used on the front edge 
of the shelves in the Wall Unit.) 

Veneer tape is simply a thin piece of 
veneer with a heat sensitive adhesive 
backing that's activated by ironing the 
tape on the plywood edge. (See Woodsmith 
No. 22 for tips on using veneer tape.) 

SOLID-WOOD STRIP. Although veneer 
tape is easy to use, it limits you to a square 
edge. If you want to form a rounded or 
molded edge, the only answer is to attach a 
solid-wood strip to the edge of the ply- 
wood. Then once the solid-wood edging is 
applied, it can be machined to any profile 
you want. 

Although solid-wood strips can be glued 
directly to the edge of the plywood using a 
simple butt joint, I’ve found it’s better to 
attach the edging with a tongue and groove 
joint. 

This joint helps align the surfaces of the 
plywood and the wood strip while gluing 
and clamping which minimizes the amount 
of sanding needed to bring the two sur- 
faces flush with each other. 

Also, the shape of the tongue and groove 
joint increases the amount of gluing sur- 
face between the plywood and the solid- 
wood strip, and strengthens the joint. 


APPLICATIONS 


What all this is leading up to is the com- 
bination of using plywood and solid wood, 
and joining the two with tongue and 
groove joinery. 


We used this combination in several 
ways on the Wall Unit shown in this issue. 
For example, we used solid-wood edging 
strips on the cabinet doors because we 
wanted to round over the edges. 

On the cabinets themselves, we added 
solid-wood strips that were thicker than 
the plywood to give the cabinets a more 
substantial look. 

And one of the most intriguing appli- 
cations was using a solid-wood strip to 
make the corner joints on all the cabinets, 
see photo above. 

In all of these applications, the solid- 
wood strips are joined to the plywood with 
a tongue and groove joint. And in all cases, 
the tongue is cut on the edge of the ply- 
wood first, then the grooves are cut on the 
solid wood pieces. 


CHOICE OF TOOLS 


Cutting a tongue on the edge of a piece of 
plywood is really a matter of cutting two 
rabbets — one on each face. 

TABLE SAW vs. ROUTER. Normally, when 
cutting rabbets in solid wood I cut them on 
the table saw. But when working with ply- 
wood, I always use a router. 

Why the different approaches? It has to 
do with the smoothness of cut when cutting 
across the grain. Even a carbide-tipped 
blade or a plywood blade tends to splinter 
the face veneer of plywood when cutting 
across the grain. But a router makes very 
clean cross-grain cuts. 

ROUTER TABLE. Although rabbets can be 
cut with a hand-held router, the workpiece 
has to be clamped down to make the cuts, 
and the clamps usually get in the way. Also 
a rabbet bit with pilot must be used which 
limits the size of the rabbet. 

Instead, I use a router table, see Fig. 2. 
No clamps are needed so it’s easier to 
maneuver the workpiece to make good 


clean cuts. Also, a straight bit can be used 
with the router table’s fence so the rabbet 
can be any size you want, see Fig. 1. 

CARBIDE-TIPPED BIT. As for the choice of 
bits, I like to use a carbide-tipped straight 
bit that’s slightly larger than the width of 
the rabbet. For example, use а%” straight 
bit to cut a Y4"-wide rabbet, refer to Fig. 1. 
(There seems to be less strain on the bit 
when it’s slightly larger than the width of 
cut.) 


CUTTING THE TONGUES 


Before the tongues can be cut, cut the 
plywood to size. (All of the projects shown 
in this issue require М”-1опр; tongues. So 
add М” to any edge that will have a tongue, 
and cut the plywood to final size.) 

SET THE HEIGHT. Now, to cut the 
tongues, set the height of the bit on the 
router table. This requires a little planning 
ahead. It’s best to set the height so when 
both rabbets are cut, the remaining tongue 
is just slightly less than М” thick. 

This way, when the groove is cut, it can 
be made in just two passes on the table saw 
using a blade that cuts a %’-wide kerf, 
refer to Fig. 7. (If the tongue is thicker 
than М”, the groove would require three 
passes. It's not a big deal, but two passes 
saves time and energy.) 

SET WIDTH OF CUT. Next, set the router 
table's fence for the length of the tongue, 
see Fig. 1. (In almost all cases I use а 
¥4"-long tongue.) 

TRIAL CUT. Once the router table is set 
up, make a trial eut on a piece of scrap to 
check the settings. Make the first pass to 
cut a rabbet on one face of the plywood, 
then flip the piece over to eut an identical 
rabbet on the other face, see Fig. 3. 

CHECK DEPTH OF CUT. After each pass, 
check the rabbet to see if the depth of eut 
has changed. This сап be a big problem 
with some routers — after a few passes the 
router bit tends to pull out of the collet and 
cuts deeper into the wood. 

SECOND PASS. Although the first two 
rabbets technically form the tongue, I 
make another set of “clean-up” passes over 
each rabbet. This time I press down firmly 
on the plywood to make sure a smooth cut 
is made for the entire length of the piece, 
see Fig. 2. 

These second passes may sound like a 
waste of time, but they ensure a clean, 
even cut — especially around knots in the 
inner cores of the plywood. (All it takes is 
one little spot to really goof things up dur- 
ing the glue-up stage.) 

CHECK WITH TEST GROOVE. One advan- 
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tage of using the router table to cut the 
tongue is that the table saw is free to cut a 
test groove. I use the procedure described 
below to cut a groove in a trial piece. 
Then I run this trial groove over all the 
tongues to see if any tongues are too tight, 
see Fig. 4. If there are any problem areas, 
the router table is still set up so I run the 
plywood through again, pressing a little 
harder to trim the tongue to proper size. 


CUTTING THE GROOVES 


After the tongues are cut on the edges of 
the plywood, the grooves can be cut in the 
edging pieces. However, there are two 
different approaches for cutting the 
grooves depending on whether the groove 
is centered on the edging piece or off- 
center. 

A centered groove is needed when both 
faces of the edging strip are flush with both 
faces of the plywood, see Fig. 8. An off- 
center groove is needed when only one face 
of the strip is flush with the plywood. (Off- 
center grooves are discussed later in this 
article.) 

CUT STRIPS TO SIZE. Before cutting the 
grooves, the edging strips have to be cut to 
size. First, cut enough stock to rough 
length (about 1" longer than needed) for all 
the edging strips. Then rip the strips to 
width. (Also, cut one or two extra strips to 
be used for trial cuts.) 

THICKNESS. Before the grooves can be 
cut, the thickness of the strips should be 
checked. The problem here is that most of 
the %” hardwood plywood I've run across 
is slightly less than ^4" thick. And to add to 
the problem, most solid hardwood lumber 
is 546” thick. That extra is" doesn't seem 
like much — but it can take forever to sand 
it off. 

So, I trim the edging pieces down so 
they're only Y?" more than the thickness of 
the plywood, see Fig. 5. I know this sounds 
like splitting hairs, but it does make things 
easier later. 

SET UP FOR GROOVES. After the edging 
strips are cut to rough size, the table saw is 
set up to cut the grooves. Since these small 
strips frequently warp when they're cut to 
size, I use a feather board to push them 
tight against the fence so the grooves are 
cut in exactly the same position on every 
piece, see Fig. 6. 

There are several ways to go about cut- 
ting grooves. I like to cut them on a table 
saw using a rip blade, making two cuts to 
form the groove, as shown in Figs. 7 and 8. 

Although a dado head can be used to cut 
the groove in one pass, it's difficult to set 
up the eut so the groove is exactly 
centered. I like to use a two-cut method 
with a rip blade, which automatically 
centers the groove. 

DEPTH OF CUT. First set the depth of cut 
so the groove will be just slightly deeper 
than the tongue to allow a relief for excess 


glue. (This is shown in the photo.) 

SET FENCE. Next, you have to set the 
distance between the fence and the blade 
to cut a centered groove. Rather than 
using a ruler to set the fence, I use one of 
the extra strips as a trial piece and sneak 
up on the cuts. 

То do this, set the fence so the blade cuts 
near the middle of the trial piece, see Fig. 
7. Make a pass over the blade, then rotate 
he piece so the opposite face is against the 
fence, and make another pass. 


This two-cut procedure will produce a 
groove that's exactly centered on the 
thickness of the strip, but slightly nar- 
rower than needed. Now it's just a matter 
of moving the fence a smidgen closer to the 
blade, and making another set of passes, 
see Fig. 8. 

Continue to sneak up like this until the 
groove fits with a loose friction fit over the 
tongue. (You don't want it too tight, be- 
cause when the glue is applied, both the 
tongue and the groove will swell slightly.) 
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MITERING TO LENGTH 


After the grooves are cut in the edging 
strips, the strips are cut to length and 
mounted to the plywood. In most cases 
you'll want to miter the strips (to hide the 
grooves), and this is, once again, a matter 
of sneaking up on the cuts. 

First, attach an auxiliary fence to the 
miter gauge (to support the piece all the 
way to the blade) and miter only one end of 
each piece. 

Then as the pieces are mitered to final 
length (see Fig. 9), cut only two pieces for 
each plywood panel. These two pieces 
should be for opposite edges of the ply- 
wood panel, see Fig. 10. 

Glue and clamp these two pieces to the 
plywood, taking care to align the inside 
miter corners with the shoulders of the 
tongues. When the glue is dry, trim the 
other two pieces to fit between the first 
two mitered pieces. This ensures a good 
snug fit at the mitered corners. 


OFF-CENTER GROOVES 


That’s how edging strips are made and 
mounted when both faces of the strip are 
flush with both faces of the plywood. But 
when only one face of the strip is flush with 
the face of the plywood, an off-center 
groove must be cut. (Off-center grooves 
were required on several pieces on the 
Wall Unit: the extra-thick edging strips on 
the cabinets and shelves, and also the cor- 
ner strips used to join the cabinet sides 
together.) 

SET-UP CUTS. Cutting an off-center 
groove is still done with two cuts — but not 
the same way as described above. When 
cutting an off-center groove, you have to 
make both cuts with the same edge against 
the fence. And you start by making the 
second cut first. 

I know that doesn't make much sense, 
but it has to do with sneaking up on the cut. 
You could measure the distance between 
the tongue and the face of the plywood and 
try to duplicate this distance between the 
fence and blade. 

But even if you get the right measure- 
ment and make the cut, you can’t test the 
fit on the tongue until after the second cut 
is made. And to make the second cut you 
have to move the fence. 

To get around this problem, use a piece 
of scrap and make the second cut first. 
That is, clear enough waste away on the 
opposite side of the groove, so when you 
make the first cut, you can test the fit on 
the tongue, see Fig. 11. 

After the waste is cleared away, adjust 
the fence to sneak up on the setting for the 
first cut, see Fig. 12. As you get close, test 
the fit of the groove on the tongue. It 
should fit so the face of the edging is about 
Уы" above the face of the plywood. 

When you get the right setting for the 
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first cut, set up the feather board (see Fig. 
6), and make the cuts on each piece. Also 
make this cut on a second scrap piece. 

Then use this second scrap piece to set 
the fence for the second eut. Again, sneak 
up on this cut so the groove fits with a loose 
friction fit on the tongue. 


CORNER STRIPS 


One of the unique applications of this type 
of joinery is using a solid-wood corner strip 
to join the plywood sides of a cabinet. 

To make this joint on 34” plywood, the 
corner strip should be at least 1" x 1" so the 
grooves don't intersect, refer to Fig. 13. 
(For the Wall Unit, we used 5/4 oak which 
is 14e" thick.) 

Cut the corner strips so they're square 
and then cut grooves on adjacent faces of 
the strip. (Follow the same procedure dis- 
cussed above for off-center grooves.) 

The only problem is dealing with the 
inside corner. To reduce its intrusion into 
the cabinet, the inside corner can be cham- 
fered off — a simple 45° cut on the table 
saw, see Fig. 13. Or, if you want to get 


fancy, the inside corner can be rounded 
with a cove bit on a router table. 

After the grooves and chamfer are cut, 
the strips can be glued to the plywood 
pieces to assemble the cabinet. Then after 
assembly, round over the outside corners 
with a М” corner-round bit. 


SMOOTHING THE SURFACES 


On all these applications, the key is to get 
the surface of the edging strip about Y" 
above the surface of the plywood. 

This Уы” may seem like splitting hairs, 
but it’s just enough to take care of any 
waviness in the plywood, and to make sure 
the solid wood is the part that needs sand- 
ing, not the face veneer of the plywood. 

To get the solid wood flush with the 
plywood, I use a jack plane. Set the plane 
iron for a very, very light cut and plane the 
surface of the wood strip flush with the 
plywood. (See Woodsmith No. 23 for more 
information on working with hand planes.) 
When the wood strip is flush, sand the 
entire surface with an orbital sander to 
remove any scratches. 
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AN OPEN FORUM FOR COMMENTS AND QUESTIONS 


NEW NAMES IN POWER EQUIPMENT 


After spending 30 years establishing 
themselves as a source for industrial qual- 
ity woodworking equipment, Rockwell has 
decided to get out of the woodworking 
business completely. 

Rockwell started the process back in 
October of 1980, when they sold their 
Portable Tool Division. Then in April of 
this year, they took the last step by selling 
their Power Tool Division, ending a 
30-year affair with the woodworking 
industry. 

Both the portable and stationary tool 
divisions are now set up as new, completely 
separate companies. The Portable Tool 
Division (which produced routers, drills, 
sanders, ete.) is now Porter-Cable. And 
the Stationary Tool Division (which pro- 
duced table saws, band saws, jointers, drill 
presses, etc.) is now Delta International. 

Although the names Porter-Cable and 
Delta may be new to many (younger) 
woodworkers, they are, in fact, the names 
of the original tool companies purchased by 
Rockwell 30 to 40 years ago. 

PORTER-CABLE. Porter-Cable was first 
established around 1906 in Syracuse, New 
York, and had been in the portable tool 
business for 55 years by the time they were 
purchased by Rockwell in 1961. 

Initially after Rockwell had purchased 
Porter-Cable, both names were used on 
the portable tools to capitalize on the repu- 
tation Porter-Cable had established. But 
by the late 1960s, the Porter-Cable name 
was dropped, and the entire line of port- 
able tools became known as Rockwell. 

Then in October of 1980, Rockwell sold 
its portable power tools to a company 
called Pentair in St. Paul, Minnesota. Pen- 
tair decided to rename its tools Porter- 
Cable after a market research found it still 
had a significant amount of name recogni- 
tion left over from the 1950s. 

DELTA. The name Delta originates from 
the Delta Specialty Company of Milwau- 
kee, Wisconsin, that started operations in 
1919 and produced stationary power tools. 
Then in 1945, Delta became the first of 
many companies that Rockwell purchased 
in the woodworking field. Once Delta be- 
came part of Rockwell, they became 
known as the Delta Power Tool Division of 
Rockwell until around 1956, when all re- 
ferences to Delta were dropped, and they 
simply became the Power Tool Division of 
Rockwell. 

This is the way things stood with the 
stationary tools until this April, when 


Rockwell announced it was selling its 
Power Tool Division (which included all 
their power stationary tools) to Pentair — 
the same company that purchased their 
portable tool division 3% years earlier. 

Although Pentair now owns both Porter- 
Cable and Delta International, they're op- 
erating as two independent companies 
with two totally separate product lines. 

Both companies also purchased the 
manufacturing facilities from Rockwell, so 
their tools are being made in some of the 
same factories (and by many of the same 
people) as they were under Rockwell. 

One other thing that both companies 
have in common is that they're still using 
the distribution network Rockwell setup, 
so finding parts or service should be the 
same as it was under Rockwell. 


FEATHER BOARDS 


Whenever I'm making a piece of molding, 
or cutting a groove, one problem I'm con- 
stantly fighting is how to keep the work- 
piece tight against the fence. If the work- 
piece is warped at all, it pulls away from 
the fence, which means the position of the 
cut will vary along the length of the piece. 


FEATHERBOARD 


3" SAW KERFS 


The solution is to use a device called a 
featherboard to hold the workpiece tight 
against the fence. The featherboards I use 
are simply pieces of serap lumber (usually 
34" pine or fir plywood) that have fan-like 
fingers (feathers) on one end. These 
fingers act like springs to apply constant 
pressure against the workpiece. 

To create the “feathered” end, cut a 
gently curved 30° angle on the end of a 
piece of scrap. Then using either a band 
saw or coping saw, make a series of 3"-long 
cuts about / apart. 

To use the featherboard, clamp it to the 
table top so the fingers are tight against 
the workpiece. Then clamp a brace against 
the featherboard at a 90° angle to keep it 
from slipping. 

To adjust the amount of pressure against 
the workpiece, move the brace toward or 


away from the featherboard. There should 
be enough pressure to keep the workpiece 
tight against the fence, yet not so much 
that it requires excessive force to feed the 
workpiece through the blade. 


GLUE STAINS 


Recently, after gluing up pieces of Eastern 
red oak, black stains have shown up in two 
areas: where the glue was spread out with a 
putty knife, and where the glue contacted 
the iron pipe on my pipe clamps. 

Can you tell me how to avoid these black 
stains in the future? 


Robert Kidd 
Bakersfield, California 


The black stains you're seeing are simply 
the result of a chemical reaction that 
occurs when certain conditions exist. This 
chemical reaction requires three com- 
ponents: water, iron, and tanin. 

When gluing, water is provided by the 
glue, iron is provided by the pipe clamps 
(or the putty knife you mentioned using) 
and tanin is a chemical commonly present 
in all species of oak. 

When all three components are present, 
a black stain is produced. In fact, years 
ago, permanent black ink was produced by 
combining extracts from oak and oak bark 
with iron and water. 

Using a physical barrier (waxed paper) 
is one of the best ways to prevent a chemi- 
cal reaction between the pipe clamps (iron) 
and the glue (water) But even using 
waxed paper doesn't necessarily prevent a 
reaction from taking place. 

According to Andy Baker of the Forrest 
Products Laboratory, even a small amount 
of rust that's picked up from the top of a 
tablesaw, or from a putty knife can provide 
more than enough iron to cause a reaction 
when water is introduced. 

АП hardwoods have some tanin and are 
subject to black stains, although the high- 
est levels are usually found in oak and 
hickory. Other species where tanin is poses 
asevere staining threat are Western Hem- 
lock, Western Cedar, and Douglas Fir. (All 
of these “construction” woods will produce 
black stains if iron nails are used. That's 
why galvanized or aluminum nails are 
recommended.) 

Luckily, the chemical reaction that cre- 
ates the black stain stops as soon as the 
water dries out. In the case of edge gluing, 
the glue usually dries before the stain 
penetrates much deeper than the very sur- 
face of the board. 
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Sources 


HARDWARE FOR WALL UNITS 


We used quite a bit of hardware for all the 
various components of the Wall Unit. For- 
tunately, all of it can be ordered from one 
source: 

The Woodworkers’ Store 

21801 Industrial Boulevard 

Rogers, Minnesota 55374. 

Listed below is the hardware needed for 
each component of the wall unit. Each item 
is listed by the name given in the Wood- 
workers’ Store 1983/84 Catalog, and shows 
that catalog’s page number, description, 
order number, and price. 

For the Side Frames: 

Threaded Inserts (pg. 46), М” x 20, No. 
D3960, 28e each. (You need 4 inserts 
per connector frame, which means 12 
per unit. The inserts take a М” bolt 
and thread into a ?4" hole.) 

For the Connector Frames: 

Pin Style Shelf Supports, see descrip- 
tion below. (6 are needed for each 
connector frame: 4 to support the slid- 
ing connector frame, and 2 to hold the 
cabinet to the connector frame.) 

For the Inner Cabinet Shelves: 

Edgemate Real Wood Edging (pg. 9), 
No. A2304 Red Oak, $2.70 per 8' roll. 
(One 8' roll is needed per shelf.) 

Pin Style Shelf Supports, see descrip- 
tion below. (4 needed per shelf.) 
For the Base Cabinets With Two Doors: 

Pivot Hinge for Wood Doors (pg. 29), 
No. D5600, $1.95 pair. (Two pairs are 
needed for each cabinet with doors. 

Magnetic Catch (pg. 36), No. D2101, 
$1.60 each. (This catch is designed for 
twin doors so only one is needed per 
cabinet.) 

Solid Oak Wire Pulls, see description 
below. (One needed per door.) 

Panel Retainer Buttons, see description 
below. (10 needed per cabi 

Pin Style Shelf Supports, s 
tion below. (4 needed for each inside 
shelf.) 

For the Base Cabinet Drawer: 

Lightweight Ball-Bearing Slide (pg. 39), 
No. D9011 16", $7.50 per set. 

Solid Oak Wire Pulls, see description 
below. (One needed per drawer.) 
For the Cabinets With Glass Doors: 

Pivot Hinge For Glass Doors (pg. 35), 
No. D5611 Satin Black, $2.70 per pair. 
(These hinges are for 'A"-thick glass.) 

Magnetic Catch (pg. 36, No. D2101, 
81.60 each. (This catch is designed for 
twin doors so only one is needed per 
cabinet.) 

Magnastrike Plates (pg. 35), Мо. 05616 
Satin Black, 90e each. (These are clip- 


on stike plates for glass doors that are 
used with the magnetie catch. One 
needed per glass door.) 

Solid Oak Wire Pulls, see description 
below. (One needed per door.) 

Panel Retainer Buttons, see description 
below. (10 needed per cabinet.) 

Pin Style Shelf Supports, see descrip- 
tion below. (4 needed per inside shelf.) 

For the Fall-Front Cabinet: 

Pivot Hinge For Wood Doors (pg. 29), 
No. D5600, $1.95 pair. 

Magnetic Catch (pg. 36), No. D2100, 85e 
each. 

Telescopic Drop Leaf Support (pg. 33), 
No. D2802, 1094", $7.95 each. (Two 
are needed, one for each side of the 
cabinet door.) 

Solid Oak Wire Pulls, see description 
below. (One needed for the door.) 
Panel Retainer Buttons, see description 

below. (10 needed per cabinet.) 

Pin Style Shelf Supports, see descrip- 
tion below. (4 needed per inside shelf.) 

The following three pieces of hardware 

are needed for several different compo- 
nentsofthe Wall Unit, as mentioned above. 

Pin Style Shelf Supports (pg. 42), No. 
D9153, 15e each. You need a lot of 
these for the entire unit. We bought a 
box of 100 for $14.00 because they're 
handy to have around even if you don't 
use them all on this project. 

Panel Retaining Button (pg. 45), No. 
D3802, $.60 per pkg. of 10. You need 
10 buttons per cabinet, or 60 for all six 
cabinets. We bought a box of 100 for 
$5.40. 

Solid Oak Wire Pulls (pg. 54), D5620, 
$1.95 each. Every door needs one 
good pull. 


DESK CLOCK/THERMOMETER 


There are several styles of clocks and 
weather instruments available for the desk 
clock. The ones we used are from: 

Craft Products 

2200 Dean Street 

St. Charles, IL 60174. 

Both the clock and the thermometer (as 
well as a barometer) are part of a set of 
nautical style brass weather instruments. 

Quartz Clock, No. 2378 X60, $31.50. 

Thermometer, No, 3614 G60, $19.75. 

A set of less expensive instruments are 
available from Mason & Sullivan, 586 Hig- 
gins Crowell Road, West Yarmouth, Cape 
Cod, MA 02673. Another advantage to 
using this set is that it doesn't require 
drilling a rabbeted hole, which makes in- 
stallation much easier. 

Quartz Clock, No. 4122X, $19.95. 

Thermometer, No. 4112X, $4.95. 


Flexible Veneer. The flexible veneer 
used on the front of the desk clock is avail- 
able from The Woodworkers' Store catalog 
(address above). The veneer we used is 
Carpathian Elm Burl. A 24" x 24" piece 
(Cat. No. А5054) is $24.50. This is by far 
the most expensive veneer listed. Others 
are in the range of $8 to $10. 

Adjustable Circle Cutter. These circle 
eutters are sometimes available at better 
hardware stores. If you can't find one, 
Wooderaft Supply catalog (41 Atlantic 
Ave., Box 4000, Woburn, МА 01888) car- 
ries one: Circle Cutter, No. 16N41-AT, 
$14.50 ppd. 


WOODWORKING CLUBS 


From time to time we hear from wood- 
workers who want to get a club started in 
their area. Here are four locations where 
clubs are in the formative stages: 

Plum Boro, PA. Anyone interested in 
forming a woodworking club in this area 
should write to Mike Lipay, 210 Fiesta 
Drive, Plum, PA 15239. 

Wichita, KS. Dennis R. Hess is working 
with area woodworkers to form a club. 
Anyone interested in helping him get 
things rolling should contact him at the 
Woodworkers' Tool Cabinet, 843 South 
Poplar, Wichita, KS 67211. 

Rantoul, IL. Dr. R. T. French, D.C., is 
interested in starting a club in the Rantoul 
areaand would liketo hear from other clubs 
about how they got started. Write to him 
at 1640 E. Grove St., Rantoul, IL 61866. 

Austin, MN. Gerald Guyette would like 
to start a woodworking club in the Austin 
area. If you're interested, please contact 
him at 1006 5th St,-NW, Austin, MN 
55912. 

HELP FOR CLUBS. The problems all four 
of these men are facing is a common one: 
What are the steps involved in starting a 
woodworking club? They've written us to 
ask if we had any information on starting a 
club (we don't), or if we knew of any other 
clubs that might be of some help. 

We've never been involved with a club 
ourselves, so we really don't know all of the 
problems involved. But there's an enor- 
mous pool of information available — 
through existing clubs that have already 
wrestled with the problems associated 
with starting from scratch. 

So how about it? If you or your wood- 
working club has any information (at this 
stage, even moral support would be wel- 
come), recommendations, or warnings on 
the pitfalls of starting a new club, and you 
would like to pass it along, please contaet 
the people mentioned above. After all, 
we're all in this together, right? 
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= Colonial Trestle Table With 
Center Stretcher Joined To. 
Legs with Wedged Mortise 
And Tenon 

₪ Double-Duty Table. One 
Design Serves As a Coffee 
Table Or An End Table 

п One-Evening Projects: Tie 
Rack, Cutting Board 

= Shop Projects: Finger 
Clamps, Drill Press Guides 


= Contemporary Dining 
Room Chairs With Padded 
Seat And Back 

а Woven Veneer Lamp 

m Shaker Peg Coat Rack 

m Step By Step To Cutting 
Raised Panels 

m Joinery: Mitered Half-Lap 
With Groove For Panel 

a Joinery: Box Joint 

п Tissue Box Cover 


п Redwood Garden Bench 
With Serving Tray and 
Plant Box 

= Canvas And Redwood 
Deck Chair And Camp 
Stool 

п Redwood Plant Tub 

а Cedar Plant Pillars 

‘crap Wood Project: Hang- 

ing Planter 

Modular Deck System 


ж Roll-Top Bread Box: The 
Original Version 

а Tool Storage For Drill Bits 

п Router Case For Storing 
Router And Bits 

я Shop Stool With Angled 
Legs 

п Techniques: Three Jigs For 
Drilling Holes At An Angle 

ж Shop Storage Вох 

п Scrap Wood Tool Holder 


в Router Table: A Full-Sized 
Table That Converts А 
Router Into A Shaper 

= Wooden Toys: Train And 
Race Car Made From 
Laminated Plywood 

в How To Draw An Elipse 

в Oval Picture Frame 

и Wedge Clamps: Bar 
Clamps Made From 2x4s 

з Adjustable Taper Jig 


= Music Box With 18-Note 
Musical Movement 

Colonial Cookbook Shelf 

= Cherry Candle Sconce 

a Six-Drawer Pine Spice Box 

п Technique: Resawing, Two 
Jigs For Resawing On A 
Table Saw Or A Band Saw 

m Joinery: Locked Rabbet 

= Wooden Christmas Orna- 
ments And Patterns 


Woodsmith 


п Book Case With Magazine 
Display Shelf 

в All-Wood File Cabinet 

₪ Book Rack With Sliding 
Stop 

п All-Wood Looseleaf Binder 

п Octagonal Waste Basket 

= Methods For Using A 
Router Table 

= Joinery: How To Cut A 
Mitered Spline Joint 


= The Basies Of Mortise And 
Tenon Joinery 

а How To Cut A Slot Mortise 
On A Drill Press 

® How To Cut A Tenon 

= Haunched Mortise And 
Tenon With A Groove 

= Colonial Wall Cabinet With 
Raised Panel 

= Contemporary Frame And 
Panel Cabinet 


в Display Case With Glass 
Door 

т Sweater Chest With Solid 
Wood Hinges and Clasp 

в Colonial Lap Desk 

ewelry Box 

в Adjustable Light Fixture 
With Bracket Hinges 

и Joinery: Dovetail Tongue 
And Groove, Parallel 
Spline, Locked Miter 


= Laminated Frame For A 
Desk Clock 

в Vanity Mirror 

m Gift Projects: Coin Tray, 
Wooden Belt Buckle, Knife 
Holder, Letter Opener 

п Recipe Box With Card 
Display 

в Joinery: Rabbet/Dado Joint 

п Techniques For Gluing-Up 
Laminations 


m Shaker Side Table With 
Single Drawer And 
Tapered Legs 

₪ Shaker Candle Stand With 
Spider Legs 

a Shaker-Style Drop-Leaf 
Dining Table 

= How To Cut A Drop-Leaf 
Edge And Mount Hinges 

в Mathematics of Cutting A 
Tapered Table Leg 


₪ Slant-top Writing Desk 
With Pigeon Hole Section 

Octagonal Wall Clock 

= Round Mirror Frame Cut 
From A Hexagonal Frame 

а Joinery: Twin Tenons Cut 
By Hand 

₪ Horizontal Boring Jig 

m Mathematics Of Miters 

= Adjustable Miter Jig 

= Technique: Cutting A Cove 
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= Contemporary Hutch/ 
Cabinet With Six-Pane 
Glass Doors On The Hutch 

= Joinery Technique For 
Glazed Doors: Cutting The 
Muntins And Stops 

a Joinery: Staggered Shoul- 
der Mortise And Tenon 
With Rabbet For Glass 

= Routed Jewelry Box 

a Roll-Around Shop Cart 


= Pembroke Table: A Classic, 
Table With Oval Top And 
Drop Leaves 

= Butler's Tray Table With 
Fold-Up Leaves 

= Scrap-Wood Canister 

= How To Sharpen And Use 
A Scraper Blade 

в Finishing: How To Get A 
Hand-Rubbed Satin Sh 

в Drawing An Elipse To Size 


= Contemporary Oak Chai 
Built With Wedged Mortise 
And Tenon Joints 

п Contemporary Oak Table 

Joinery: Step By Step To A 

Wedged Mortise & Tenon 

a End-Grain Box Top 

Shop Storage: A Case With 
Small Storage Drawers 

Technique; How To Build A 
Table Top 


в Folding T.V. Tray Tables 

m Contemporary Blanket 
Chest 

m Join Mitered Mortise 
And Tenon Joint 

= Jig For Cutting Open Mor- 

ises On A Radial Saw 

m Octagonal Redwood 
Planter 

Joinery: Taper/Bevel Cut 

a Joinery: Rip/Bevel Cut 


п Stereo Cabinet With Tam- 
bour Sliding Door: 

a Roll-Top Wall Cabinet 

m Technique: Step By Step 
То Making A Tambour. 

в Solid-Pine Six-Drawer 
Chest With Box-Joint 
Drawers 

inery: Box Joint 

ide-Top Box Built With 

Finger Joints 


з Colonial Dry Sink With 
Raised Panel Doors 

a Wall-Hung China Hutch To 
Match The Dry Sink 

я Colonial Bed-Side Stand 

ж Joinery: Haunched Mortise 
And Tenon Joint For 
Raised Panel Doors 

= Building Drawers With A 
Rabbet/Groove Joint 

= Wooden Drawer Guides 


מו הוה 


я Dovetails: An Overview OF 
How To Lay Out The Joint 
в Dovetails: The Tools You 


Cutting Dovetai 

= Three-Drawer Coffee 
Table 

® Technique: How To Build 
Dovetailed Drawers 

т Shaker Step Stand 


"Step By Step To Sharp- 
ening CI 

" The Stones And Wheels 
Used For Sharpening 

т Gate-Leg Buffet le 

п Вепеһ-Тор Router Table 

a Wall Shelf Made With 
Sliding Dovetail 

₪ Joinery: Dovetail Tongue & 
Groove On A Router Table 

® Bread Board 


п Schoolhouse Clock 

₪ Curio Cabinet With Glass 
Doors and Side Panels. 

т Round-Arch Wall Mirror 
То Match Curio Cabinet 

₪ Bowl Turning: The Tools 
And Techniques 

® Step By Step To Turning A 
Wooden Fruit Bowl 
т Joinery: Miter Ane Spline 


п Modular Storage System: 
Interchangeable Doors 
Drawers, Shelves 

т European-Style Cabinet 
Featuring Glass Doors 

"step By Step To Cutting 
Lap Dovetails By Hand 

m Machine-Cut. Dovetail: 
How To Cut Lap Dovetails 
With A Router 

= Dovetail Lamp Base 


Trestle 
ined Ver- 


m Contemporar, 
Table: À Clea 
sion Of A Classic 

m Plans For A Trestle Bench 
To Match The Table 

m Microwave/Serving Cart 

Step By Step To Turning 

Two Classie Goblets 

Bench Planes: How To Ad- 

and Use Bench Planes 

arpening A Plane Iron 


а Chair-Side Walnut Cabinet 


With Four-Panel Doors 
п Mantel Clock With A 
‘Moving icons Dial 
а Jewel 


Mirror and Drawer Bas 
п Mortise and Tenon Joinery: 

Molded Edge and Open 
Japanese Water Stones and 
Diamond Stones 
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₪ Tambour Video Cabinet 
For T.V. And Video 
Equipment 

® Technique: How To Build A 
Tambour (Roll Top) 

ж Oak Coffee Table 
Shop Storage Cabinet 

т Turned Canister Set 

® Turned Bow! With Lid 
т Joinery: Step By Step To 
Stave Construction 


п Walnut Curio Cabinet: Two 
Units With Glass Doors 

₪ Small Wall-Hung Display 
Case With Glass Door 

m Antique Wall Mirror 

" Joinery: Mortise and 
Тепоп 

m The Step-By-Step Basics 
Of Building a Frame 

= Tools of the Trade: Bits 
Used For Mortising: 


fi 
Era 
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п Adjustable Height Trestle 
Desk with Tilting Top 

я Two-Drawer Caddy: 2 
Roll-Around Storage Unit. 

= In/Out Box Using Dovetail 
Key Joinery 

= Drawer Construction With 
Dovetail Tongue and 
Groove 

® Tools of the Trade: A Buy- 
ing Guide To Routers 


в Blanket Chest: Traditional 
Design — Through Dove- 
tails and Cedar Bottom 

= Quilt Rack: Country Style 
Enhanced by Carving 

ж Unique Cutting Boards 

₪ An Interview with Oil Fin- 
ish Expert, Frank Welles 

в Edge Gluing: Step-by-Step 

® Product Review: The Leigh 
Jig for Through Dovetails 


в Patio Furniture: Matching 
Picnic Table, Lawn Chair, 
and Outdoor Bench 

₪ Outdoor Finishes: How to 
Choose and Use for Best 
Results 

в Joins Two Methods for 
Cutting Half Laps 

© Tools of the Trade: A Com- 
plete Review of Carbide- 
Tipped Saw Blades 


" Nestled Tables: 3 Tables 
That Slide Together 

₪ Music Box with Inlaid Top 

п Marquetry Techniques: 
Router Method for Inlays 

" Pin Router for Wood- 
smith's Router Table 

э Pin Router Projects: Snack 
Tray and Divided Box 

п Keeping Carbide Saw 
Blades Sharp 


"Three Drawer Frame & 
Panel File Cabinet for Big 
Organizers 

= Toy Chest with a Sliding 
Top and Two Drawers for 
Little Organizers 

п Barrister's Bookcase with 
Glass Doors for Book 
Organizers 

a joine Stub Tenon 
Frames & Plywood Panels 


® Round Dining Table With 
An Expansion Leaf 

т Cheval Mirror That Pivots 
On A Two-Post Stand 

. Round Clock. 

ial Report on Oil 
Finishes: What They Are 
And How to Use Them 

8 Joinery: Miter And Spline 

з Router Jig For Cutting 
Centered Grooves 


